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High-Performance 
Twin Rotary Engines 

200-mph Top Speed 

Computerized 
Fly-By-Wire Controls 
AMD ITS affordable; 



OWNERS REPORT 
Acura Legend 

Buick Riviera 

Dodge Shadow/ 
Plymouth 
Sundance 












Add It To Your 
Home TV 
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The Next Step in High Performance 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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■letter known as the Dremel Moto-Tool' A too! 
that tackles dozens of differem do-it-yourself projects 
quickly and easily. 

The Moto-Tool is a compact, handful of [xtwer 
that accepts a wide variety of bits to perform a wide 
variety of tasks. From the front door to the back yard. 
And everywhere in between 

For starters, you can fit a lockset in no time flat 
with the sanding drum. The Moto-Tool makes saw r dust 
fly in places where other tools barely have room to 
scratch the surface. 

If the surface is metal, the Moto-Tbol is perfect 
for the job. Like sharpening your lawn mower blades 
quickly and easily. Right in the back yard without hav 
ing to remove any parts. Simply drop in the grinding 
stone and let the Moto-Tbo! 's 30.000 RPM do all the work. 



That's the kind of powerful speed you need in 
the garage to remove rusty screws from a license plate. 
And the kind of compactness it takes to do the job in a 
hard-to-reach place. Just slip in the cut off wheel 
to reslot the screws. Or use the same bit to cut them 
off in seconds. The Moto-Tool does whatever it takes. 

That goes for working under the hood, too. 

Use the wire brush to dean corroded spark plugs and 
dirty metal parts. The Moto-Tool turns this task into a 
quick clean up, 

II masters do-it-yourself projects all over the 
house with just the change of a bit. The same tool you 
used todiiy r to cut copper tubing, you can use tomorrow 
to safely polish antique brass. Now that's versatility. 

The Dremel Moto-Tbol. Put it to the task for all 
the tasks you want to put behind you. 



THE DREMEL MOTO-TOOL. 







Customers who demand the most 
^ from their vehicles rely on 
Motorcraft batteries. That's why 
you'll find a rugged Motorcraft 
Tested Tough or Tested Tough 
Plus battery in every 
tough new 

I^S \ L-- Ford Truck. 



computer 



» specifically for 
improved cold- 
cranking power. 

Whether you’re off the 
road, on the water, at the farm, 
or in your garage, Motorcraft 
makes a quality-built battery 
to get you started. And a full 
line of reliable Motorcraft 
parts to keep you going. 
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53 PM'j Long-Term Test Reports 

We found happiness going topless in 
the Corvette Roadster, a bargain-basement 
hot rod in the Dodge Shadow Turbo, and a 
4x4 option m the Ford Tempo 4wd. 

56 Four-Wheeling Into Vour Future 

All-wheel drive das come a long way from 
trucks to racers. And your family car may be next 
with 4wd. 

59 Ask The Man Who Owns One 

PM owners' reports review the Buick 
Riviera. Dodge ShadDwv'PJymouth Sundance 
andAcura Legend. 

63 Late Bloomers 

Automakers save tiierr best shots for mrd-year 
introduction. We iook at Ford's Scorpio, Honda's 
Acura Legend Coupe and Voikswagen's Fox. 
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Learn how to prevent battery brownouts 
and dreaded no-stads. 
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Wings For Tomorrow 

Hun Rutau and a panel of aviation experts 
heip PM design an affordable entry-level 
sport piane for the 2 1 sc century. 

SCIENCE/TECHNOLOGY 

93 Technology Update 

Trie latest innovations in 

aviation, electronics, military, medicine, 

environment and entertainment, 

ELECTRONICS 

66 3-D TV Comes Home 

3-D is getting new respect with video 
gear that puis you right in the act. 

HOME/SHOP 

76 Secret Secretary 

Use our guide to build a chest of drawers 
and desk combination that is both 
beautiful and utilitarian. 

81 Screws 

Check out our workshop guide to choosing 
and using screws. We cover the smallest wood 
strews to the longest Jagscrews 

Yard Power 

Find out about the latest in labor-saving lawn 
and garden power equipment. 

The Better Home 

Where indoor pollution comes from and what 
you can do about it. Aiso, how to diffuse the hazards 
of aluminum house wiring. 
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INTRODUCING A 
FULL-SIZE CHEVY. 




Fuel-injected 454 
V8 available In 
one-ton models. 

Most VB power and 
torque available in 
pickups under 
8,500 lbs. GVWB: the 
fuel- Injected 350 Vft. 



Massive new frame 
bigger and heavier 
fhan before. 



flush-mounted glass 
to reduce wind noise. 
For a quieter truck. 



More shoulder room, 
more total cab room 
than Ford. 



TWo-sided galvanized 
steel rust protection 
front, sides and rear. 




1988 Chevy Extended Cab- More power under 
the hood, more room inside than Ford. 

Welcome to the roomiest, most powerful, half-ton extended- 
cab pickup* you can buy the 1988 full-size Chevy. 

With the available fold-down rear seat, six adults 
can sit comfortably facing forward. There are new 60/40 
split front bench and new contoured buckets available. 

And behind all that room and comfort is the convenience 
o! a full 8 loot cargo box. 

Test drive this roomy, powerful new extension of 
our lean new full-size Chevy It's built new from the 
inside out To be a whole new animal 
‘Excludes other GM product* 





Full-size cargo box 
handles 4*8 paneling 



Standard rear-wheel 
anti -lock brake 
system lor stable! 
smooth stops. 
System operates In 
2WD only. 



New rear suspension 
with longer leal springs 
tar a smooth rid*. 




Bert- backed Chevy i wer, Every new Sight- duty Chevy truck is now backed 
by new G-yeartfcD.COQ-mile warranty protection and 6 year/ 100, 000 mile 
body rust- 1 h rough protection. Solid proof of I he confidence we have in 
the quality built into ewry new Chevy Pickup and Blazer. 
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Editor's 

Notes 



O ne lifrftk atmund the conference litble in the offices of SeaM Composites in 
Mojave?, California, and 1 knew. This was going to be a very special liny* 
At the head of the table, Burt tt titan h legendary aircraft designer, holding our 
attention, telling m the way il could Ihv The rest of us respourling, throwing uni 
ideas, sometimes good ones, sometimes not such good ones, Ua bring Wally 
Sehirra, one of the original seven astronauts and a Longtime Navy test pilot; 
Frank Christensen. 1 hi^ last nf the i tide [ie mien t aviation manufacturers^ J.P. 
Tristani, also a funner Navy test pilot, currently on duty in a 757 for Eastern; 
Fred Maeke ratify private pilot and public 
writer for this publication; Bud Davisson, 
ditto: Mark McCandlish, one of the coun- 
try \s top aviation artists ; Tim Cole, nlir 
Science.'Technology/Aerospace Editor; and 
me. A fantastic group togiither together In 
mu: place at one time for a single purpose 
— to design a plane. The idea originated 
about a year before in my office in a conver- 
se km between Mackerodt and myself We 
were lamenting the demise of general nvirt- 
i mu. There were just no now pilots coming 
along. No new planes, Entry-Level aircraft 
were nut of date, obsolete, extraordinarily 
expensive. 11 Why don't we design a new 
plane, " Muckerodt said, "something that 
would be the Piper Cub of the future?" 

Indeed, why don't we? As you can see by 
this month's cover and the story beginning 
on page 70, we did. With a lot of help from our friends. We think the Popular 
Mechanic* Scnrpimt is revolutionary, sporty, hot, practical, strikingly 
handsome and we d love to own it. Maybe well build one. What do you think? 
. . ,. Back on the ground, we found that there's no quicker, neater way to get in 
touch with a car than to drive it hard fur 10 hours straight. That’s exactly what 
we did several months ago in a brand-new 1967 Corvette Roadster, pushing the 
black missile in from Detroit to New York on Interstate SO in 10 hours. Once in 

New York, the Corvette joined a 4- 
wheel-drive Ford Tempo and a 
Dodge Shadow' Turbo in our long- 
term test fleet, where it'll spend 
the next several months. You can 
read our initial reports on page 53. 
Suffice to say now 6 that the Cor- 
vette is one of the quickest and 
fastest cars we’ve ever tested, the 
Shadow is a fun tittle pocket hot 
rod, and the Tempo wishes there 
was lots of snmv un the ground. 
. x . If you're already bored with 
summer, bow about a beautiful 
furniture project that will not only 
get you back intu the shop, but 
maybe even result in a family heir- 
loom? Check out Secret Secretary 
on page 7G. . . . Til next time. 
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odi Davisson pop rowf‘ Christensen, 
MtCandliih, Cote, Tristant Yes, that i fhe mi 
Pfryager behind m. 




Rut an r the master, ted the PM Sror- 
ptan design group. 
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When ESCORT was introduced in 1978, 
its radar warning was merely astonishing. 
Then the improvements began 



“I! you can imagine the Tlirbo Parse ho al the 
radar detectors, this Is it" That was Car and 

Driver's verdict on the first ESCORT. 

The comment referred: to ESCORT'S 
astonishing performance, but It anticipated 
something mare. Just as Porsche keeps 
refining its classic 911, our engineers now 
have nine years of technical advancements 
built into ESCORT 

More power und«r tha hood 

while car makers talk about horsepower,, 
engineers measure a detector's radar-finding 
ability in dB, Today's ESCORT is significantly 
more powerful than the one that drew super- 
latives from Car sort Driver nine years ago; 
10 dB more sensitive on X band. 13 dB on 
K band. 

Our engineers never stop researching, 
and when they make a breakthrough, it goes 
into production immediately. Consequently. 
ESCORT performance is always at the fore- 
front in as most recent test of ESCORT, fioad 
A Tteclf wrote, " . . it is highly recommended: 

Since them aur engmeers have added 
an eJdra 2 dB to ESCORT? sensitivity on both 
bands, imagine what Road A Ifack would say 
now. 

Until Id refaction too 

Of course, there's more to detection 
than simply issuing a long-range warning. 
The warning must be real. No false alarms. 




HaOaA Ra$hiO 

friLrt L A filial sfiflCUurri ffcirtHin! Ihe tt^r* 

of K tiann cam urn th# d Pivn^ic^ r»^i Tinfl Rittiinl 

WhEn the FCC cleared the Rashid VRSS 
collision warning system for operation on K 



band, there was no known way to distinguish 
between Rashid and radar. But our engineers 
came through again. Our A¥R m (Alternating 
Frequency Rejection) circuitiy automatically 
isolates, and neutralises Rashid signals, yet 
leaves ESCORT? radar detection capability 
undiminished for your protection. 

TVia hill radar report 

In addition to long-range warning. 
ESCORT also pioneered a full -disclosure 
warning system that tolls you everything you 
need to know about the radar it finds. At 
first radar contact, the alert lamp responds 
and the analog meter indicates radar 
strength. Simultaneously you will hear an 
audio warning— pulsing slowly when radar is 
weak, quicker a? you near L then constant as 
you approach range. 




J^mrr.Ofrt£D S^nal 5|m£rh HgtMp/firy 

i#til? idiWrr taurnr 5 «dlfch 



ESCQRT also provides separate warning 
tones for each radar band. And we’ve added 
a Mute function for your convenience: once 
you've noted the warning, touching a switch 
mutes the audio warning, yet leaves the 
detection circuits fully armed for the next 
encounter. 

Ch* niettr reference 

Our policy of continuous refinement has 
prompted the experts at Road £ Track to say H 
"Externally, the ESCORT has changed hardly 
at all over the years; internally, it has under- 
gone several major revisions, each estab- 
lishing new performance standiards in the 
field:' 



Now. P . unit-day shipping 

We build ESCORT in Cincinnati and wo 
sell direct to our customers only, Cali ton 
free. Orders in by 3;0G pm eastern time 
Monday through Friday go out the same day 
by UPS, and we pay shipping. Overnight 
delivery is guaranteed by Federal Express 
for SiO extra. 

Tl m g- honored guarantee 

If you're not fully satisfied within 30 days, 
return your ESCORT. We’ll refund all your 
money, including return postage, with no 
questions. 

More than a million drivers put their trust 
in ESCORT. Yours is just a toll-free call away. 



Order Today 

ESCOttt M4S « OH res. add *13,48 tax] 

TOLL FREE - . . 800*543-1608 

. Phene Mon-Fn a-n. Sat A Sun 9: 30-5 ESTj 




By mail send to address below. At! 
orders processed immediately. Prices 
slightly higher for Canadian shipments. 

ESCORT 



Cincinnati Microwave 
Department 0680 7 
One Microwave Pla^a 
Cincinnati. Ohio d 5249-9502 

c 19S7 Cincinnati ItowiyiraJnE. 
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Courage 
for your car. 

Does your car turn into the 
gutless wonder on a hill? Does it 
crawl instead of climb? Do you 
press the pedal too much for too 
little acceleration? 

Mpur car's lack of courage could 
mean dirty fuel injectors are rob- 
bing it of power 

But one bottle of STP* Super 
Concentrated Fuel Injector Cleaner 
quickly dissolves deposits and 
unclogs grimy injectors. It helps 
restore lost power and 
improve acceleration 
Helps eliminate 
tough starts and 
rough idling, too. 

So take heart. A 
dose of courage might 
be all your car needs to perform 
better 





Letters 



Surfacing For 
A Snapshot 

T he most felriguing thing about your 
April submarine cover was the fact 
that the photo was not a United States 
Navy handout. It's credited to Skip 
Gandy and is also referred to as a "PM 
photo* M How did you get the dnseup 
cover shot and the other photo of a 
mi dear-powered sub on die surface for 
your excellent story? 

HENRY SAAMUWDSEN 
1ST 1006 BEACHCOMBER 
U S NAVY, WWII 
NEW PORT RICHEY, FL 

AH if took u ms pinpoint nmigaiion , 
which is routine for the U. S. Navy t but 
was not routine for the 
pilot of our chartered 
helicopter — at least not 
when the navigating f 
involves finding a pin- 
point cm the ocean 42 
mites off Cape Canav- 
eral As we hovered at 
the tight spot, we wait- 
ed for the right time — 
the time the US, Navy 
mid die liSS Nevada 
would stiff are and give 
us a half hoar of shout- 
ing. At precisely the 
prea rm nged 1 i me, a 
Spot on the surface of 

the ocean began to swell 

and Capi William Stone's sub broke 
the surface. Using VHF radio commu- 
nications, we coordinated our swoops 
with the Skipper's porpoising atid got 
a fabulous "lake." 

M the while, the Nevada never devi- 
ated a degree fwm its m ission: summ- 
ing to the Indian Ocean. 

J thoroughly enjoyed Run Silent, Rim 
Deadly (page 86). Lt Southard present- 
ed an excellent, unclassified explanation 
of the Navy's nuclear submarine fleet. 

LT n.C. THOMPSON JR. 

U S. NAVY 
CHARLESTON, 

The excellent photography on your April 
cover and the subject of "America's 
Nuclear Stealth Subs" prompted me to 
buy the issue. The story was terrific. 




but let me properly identify the Soviet 
subs in the photo On page 89* 

The subs are not Victor lb, but are, 
right to left; a Whiskey SS, b Juliet I SSG 
and a Golf f SSB, The sub at the left also 
appears to be a Golf 1 55B, but it is too 
tar away to tell exactly. 

I also can identify a Kynda CG in the 
background, but the other two ships 
which appear to be another Kynda CG 
and a Kotlin DD are too cropped or 
obscured to allow positive IdentifieaLioiL 
CHRISTOPHER P. CRAWFORD 
INTELLIGENCE SPECIALIST 
F1RSTEURLANT 0774. NASJAX 
HENR-K 

[ must object to your using the sentence 
"America's newest submarines pack the 
speed and technology to win a war" as 
the introduction to Rim Silent, Run 
Deadly. It perpetuates the fantasy that 
it is possible to win a nuclear war. The 
truth is that if any Tndent sub ever uses 
its missiles for any reason, there will no 
longer be a United States of America, 
and perhaps not even a human race. The 
present nuclear standoff is dangerous 
enough without reckless talk of “win- 
ning" nuclear wars. 

GEORGE JEDDELDH 
GRANTS PASS. OR 

tiTiiJf the sundrabilily 
of a limited mi dear 
war continues to be de- 
bated, the Pentagon has 
worked out a plan for 
the United States to 
"survive'" and win such 
a eartflicL It would be 
horrible and, even in 
victory, life uxmid he 
severely altered for 
those who did survive. 
But ite- must face the 
unthinkable and re- 
member that ire Jiatie 
never been a nation to just gi ve up. 

The Sound Of Music 

As a professional musician and do-it- 
myselfer, I enjoyed yuur article on elec- 
tronic music makers {One-Man Band , 
page 106. April ’87). I must point out, 
however, that the Simmons SOS 1 000 is 
nut exactly an amateur instrument.. 
Price considerations aside, it requires a 
knowledge of musical synthesis, as if 5 
fairly complicated to operate. All in all, 
the new electronic toys are making 
music available to everyone, and that's 
something that 1, as a professional, like 
to see. Hopefully, it will encourage more 
people to patronize live music. Support 
the arts, folks. Kiss a musician! 

Love your mag! Keep up the good 
work! FKEP WELDON 

ALBUQUERQUE, m 
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aJUJ i.Khnuki|fK*i develtifnifflU. Puih hi jhWKibLn vj-tu iii'h 
bn thr quoiiLy and rniKliUan uE ir-ilmui.* ifnL * vorldHaMhalf. 
FqnLmrMtrehiJikii-riuiEtuL a:-? jm 1 rrjpuEuibtliEy [crpruper 
■Atw liraLi..'ii .-if ii'bhniijUT-- or prwtT htiiI* >h!' ! fLi'nnionmp: 
man iiliir Lilted UftSlycU nr htfmft'r-fcrtlfclL {MUH-rt#. rrfUkinjf 
fnum |ilafiE jiulibtfinl in Lhln mipaimr 




. What harm 
can a little water do? 



Ordinary paint can't withstand the 
sneaking, creeping effects of water and time. 
That's why there's Rust -Oleum. 

We put our own exclusive ingredients in 
for one simple reason. To keep moisture out, 
In convenient brush sizes. Handy aerosol, 
And wonderful colors. So get some. 

After all. two-thirds of the world is water. 



If its going to get wet. get Rust-Oleum” 



If RUST' OLEUM 

rsger. f^OatiPiCdTn^^ corporation 
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Imports 




Fox Waggin' Its New Tall 




XT pulls more Gs, loo, as a 
result of boosts to the turbo 
and normally aspirated 1.8- 
Uter ohc opposed 
Four engines, Hp is 
115 and 97, respec- 
tively, Power is 
coupled to the XT’s 
irivetrain through a, 
new 4 'Speed elec- 
tronic automatic 
transmission, called 
4 EAT, It improves 
performance and 
economy, and its 
"power pattem hr 
lets you shift for 
sporty driving. Gm 



Demand and Full-Time 4wd 
systems Let you blast off 
down the most vicious roads. 



Sutmru retfefjgrwd XT moduie so com- 
mander and crew can take higher Gs 




VW Fox GL wagon Join* 2- and 
+-dOOT sedan! Jn tile lineup. 



I f you're Lucky enough to be 
driving around in a new’ VW 
Fox wagon this summer, 
you’re sure to hear a "tally- 
ho!” from admirers of the 
car— probably envious future 
owners who are still waiting 
to take delivery. Obviously, 
your wagon was on an early 
shipment from Brazil, where 
the wagons were last to join 
the 2-door and 4-door models 
on the assembly line. Since 
early spring, dealers have 
been taking reservation* 
( 1 'leave a de posit and we 'll call 
you") for the only 2 -door 
wagon in the country and the 
only one under ¥7000. Our 
guess is the wagon will be 
more popular than VW antici- 
pates. Its not a classic, low- 
I slung sport wagon, but a 
sporty wagon it is. VWs 




Fox cargo volume li 6 F.B m. ft 
whtn th# rar sett h folded. 



strong, L8-Ih«r fuel-injected 
Four is an 81 -hp powerptent 
that guarantees O-to-fiO 
dashes in no more than 12 
seconds. And independent 
suspension and ?U-series ra- 
dials keep the vehicle square- 
ly on its feet. Front disc 
brakes and rack-and-pinion 
steering are standard, as is a 
4 -speed manual gearbox (no 
automatics on Foxes, re- 
member). And be sure to 
check She GL s standard fea- 
tures. Velour upholstery and 
full carpeting just start tile 
list. That should dispel any 
suspicion you may have had 
that the GL w r agon is VW's 
ploy to comer the pizza deliv- 
ery market. 



XT spaceship 

Subaru s launch of the XT 
into higher orbit for 1987 
overlooked one addition: 
heat-resistant,. ablative tiles 
for the nose cone. The nose 
did get another reinforce- 
ment, however a new bump- 
er that increases protec- 
tion and deflects 
up to 2.4 in. be- 
fore deform- 
mg. And it's so 
well integrated 
into the front- 
end styling that the XT re- 
tains its slippery 0. 29 C n , The 




Power Parts 

Healthy horsepower num- 
bers are respectable again. 
And a whole new herd of VSs 
are under development to 
crank 'em ciui. While you're 
waiting for Nissan's small- 
black VB, you don’t have to 
sit idling. You can swap hard- 
ware on your current or clas- 
sic Nissan— 1600 sports car, 
sedan or truck. You can run 
faster now. The 66-page Mo 
tot-sports Catalog — -the big- 
gest ever for Nissan with 
more than 1800 parts— is 
now at dealers for S1(J. 

Or you can order directly 

Vive Citroen I 

Qui, oui, the Citroen is being 
imported again— from anoth- 
er planet, France, 

Swift and surreal, the CX 
is a cultural artifact. After 
they made this one, the cre- 
ators probably ate the foie 
gras mold and hydropneuma- 
ttcally hummed down the 
road in a reverie scored by 
Erik Satie. 

The reappearance of the 
unique Citroen is courtesy of 
Cx Automobiles, Inc. (Box 
325, Lebanon, NJ 03833), 
The independent importer 
federalizes the CX model for 




from Nissan Motorspurts 
Dept.* P, G. Box 191, Garde- 
na, CA 90247. 



emissions and safety and dis- 
tributes the car through sev- 
eral dozen dealerships. Price 
of the sedan starts at 
S29, 8tXJ, with an easy 
110,000 added to that if you 
order ZF automatic transax- 
le, cruise control, electric 
sunroof, leather interior and 
CD player. Also available is 
the CX Estate, or station 
wagon in American English. 
Smart stuff like antilock 
brakes and dual air-condition- 
ing units are other options. 
But remember, you can buy a 
CX only if you have a high IQ, 
or Idiosyncrasy Quotient. lit 




Citroen CX flattens bumpy roads With hydropneumatic suspension. 
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TOYOTA 



■ PROTECT 
YOUR TOYOTA 
H QUALITY. 





TOYOTA 

RTS'SERVICE 



Only Toyota Quality can maintain Toyota Quality. Protect the reliability 
you bought in the first place, with parts and service designed for 
your Toyota. Genuine Toyota Parts Authorized Toyota Service. 

Only at your Toyota dealer. 

k Toyota Service Technicians are trained to do the |ob right the 
firsttime, with the finest diagnostic methods and service 
equipment available. The continued performance, quality and 
reliability of your Toyota depend on Genuine Toyota Parts 

and Authorized Toyota Service. 



ONLY THE BEST. 

Your Toyota Dealer stocks 
quality parts designed specif 
tea fly for Toyotas. They fit 
They Iasi They protect 
your Toyota’s quality 



1396 TuynEd S nl\t$ r U SA. Inc. 





ahoto m Aj?r crtVfi 






Detail! of the fxqykj^efy restored Cub. from the lop left and rowing 
clockwise: Original Instrument! let you know the VFR badci. an 
engine meant for flying low and slow, clemenial cockpit contf oil, and 
the lower right, fabric and dope tall section. 



Aviation 



BY FRED MACKERODT 



Piper Then And Now 



An Mfiy version of the Piper J-3 Cub restored: Fabric, -dope, easy to 
iraintairr powerpJant and a liberating simplicity. 



from 1949 lu 198& When the 
lints finally shut down, these 
180-hp Cubs sold for £55 P 0QU 
each. 

So what can these two air- 
planes have in common? 
They both were and are tre- 
mendous sate is successes, 
because they were and are 
the right products for their 
respective times. They cap- 
tured prospective owner's in- 
terest with honest claims of 
performance, and delivered 
that promised performance in 
tlay-Lu-day use. 

They also almost shared a 
less-than-happy distinction: 
The Piper J-3 was Piper's 
first airplane. The Piper Ma- 
libu could have been Piper's 
last, U was touch and go with 
Piper Aircraft for a while, 
with the accent on go. One 
Scenario had parent Lear^ 
Siegler folding Piper or sell- 
ing its assets, including rights 
to the Malibu* to another 
manufacturer. 

But now word has come 
down that all of the assets of 
Piper have been sold to a 
California entrepreneur 
named Stuart Millar, A long 
time Piper devotee who first 
soloed in a J-3 and now flies a 
Piper Acrostar. Millar says 
that he will keep Piper in 
business as Piper Aircraft 
and, in fact, is looking into the 
possibility of manufacturing a 
foil Eme of general aviation 
aircraft. We wish Millar well 
and hope he will be able to 
save Piper and the fantastic 
Malibu from going down the 
proverbial tube. 



One Fun 
Investment 

You say you don't liave 
$400,000 for one of the East 
Pipers? Well, how about 
S4000 for one of the First? 

I'm told therms a basket- 
case J-3 up around Buffalo 
someplace that can be had for 
that low figure, less engine 
and front cowling. 

But I'm also told that you 
can get a fairly decent J-3 lor 
between $5500 and $7500- 

And you can buy one in 
nearly mini condition for be- 
tween 10 and 15 grand. Of 
the 14,135 Piper J-3 Cubs 
built, about 4300 are (lying 
today, kept in the air by avid 
enthusiast owners and com- 
panies like Univair Aircraft in 
Aurora, Colorado, which 
manufactures new parts for 
the Cub. 

If you're in the market for a 
good, usable airplane that will 
go up in value each year you 
own it, look into latching onto 
a J-3, 

The Only question vnu have 
to answer is whether you 
want to buy one restored or 
do the restoration. Glenn 
Riznetp the director of infor- 
mation services for die Air- 
craft Owner? and Pilots Assn, , 
just finished restoring the yel- 
low Cub seen on these pages 
and has some bps, Glenn's 
plane. — wiLh serial No. 13375 
—started life in February 
1945 as all J-3s did during 
World War II as a military L4. 
One of its 16 prior owners 

(Plwixr fan I la page 1$) 



goring in like trying to fit 6 

pounds of round bologna into 
a square 5-pound bag. The 
Malibu is pressurized. The 
Cub i$ the opposite of pres- 
surized — in fact. it h s closer to 
open cockpit in ambience. 

With the notable exception 
of the F-16, Malibu is the 
ultimate single-engine air- 
plane made today. The J-3 
wasn’t ever near the ultimate 
performing aircraft, even in 
the ’30s when it was new. 

In its day, the J-3 ranged in 
price from $999 to a Lop of 
$2000. A fully equipped Ma- 
libu costs $400,000 — -200 
times as much as the J-3 in its 
most expensive iteration. 
The Super Cub, which suc- 
ceeded the J-3, was prod uced 



■ Piper Malibu; SO yean later anti again Piper comes up 
wtlft the rlghl Airplane at the right Time. 



W hat do the Piper J-3 
Cub and the Piper Ma- 
libu have in common? At first 
glance, nothing more than 
their first names and the fact 
that both of them are single- 
engine airplanes. Rut as air- 
planes, they couldn't be more 
dissimilar. 

The Malibu will cruise at 
25, 000 ft. at 250 mph. The J- 
3 is more comfortable at 65 
mph* and if all of the owners 
IVe spoken with are telling 
me the truth, iL's normal op- 
erational altitude is more like 
50U ft. The Malibu will haul 
six people in cabin class com- 
fort, The J-3 will carry' two, 
but no Weight Watcher candi- 
dates need apply, and as far 
as comfort is concerned, just 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result rn Fetal 
Jniury. Premature Birth, And Low Birth Weight, 
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Scientific Study Hanks 
HordicfracK #1 



In tests of exercise efficiency at a mejgr 

university. NordScTrack burned more 
calories and provided greeter aerobic 
workouts. 



Rank of Exercise Efficiency 

1 . NordieTratk X-C Ski Exerciser 

2. An Exercise Bike 

2. A Rowing Machine 

4. A Shufne-Type Ski Exerciser 

MordicTrack'i higher oxygen usage test 
scores show that more muscle mass is 
involved in the exercise end more 
calories are being burned. 

It's Only Logical that 
IMordicTrack Would Get 
the Highest Scores 



* became NordtaTrvck It fflw complata 
than an Exercise Bike. 

Adds important upper body exercise. 
Provides more uniform leg muscle 
usage. 

* because NurdicTrack ii mare thorough 
then a Rowing Machine 

NordicTrack r s resistance is proportioned 
according Co the individual muscle 
Strength -no major muscles are over- 
stressed or underworked. 



* b ecause NordicTrack has inertial 
resistance not avai table m a 
ShuHta-Typa Ski Exarc i ser. 

Oth#r *fcl exercisers use Less efficient 
frictional resistance with a resulting 
■galialtienicE-like feeling. NordhCTrack’s 
unique flywheel resistance fgr a I if a -like 
reeling of smoothness end -continuity 
is matched only by real skiing. 



Bums Up 1b BOO Calorific par 
20 M I n uto Workout 



Free Brochure, and New Video! 

800-328-5888 
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AVI ATION 

(Cmrtiuuttt fmiu pcwre JVJ 

converted it back to a J-3 h although 
today that would not be advised. Ihe 
L4s in their original military dress bring 
much more than J-3s on the market. 

Rizner says a special rule applies 
when you're restoring an airplane. He 
calls it his "times four 11 rule. 

The restoration will always take four 
times as tong as you estimate and cost 
four times as much. 

Glenn has the figures and the bills to 
support his rule. He bought the Cub 
damaged for $4000. He estimated it 
would cost $4000 to restore. 

[t wound up costing $16,000. He afro 
figured it would take a Hide more than a 
year. It took almost five, 

Would he do it again? Sure. "There 
are a lot of things you can't add up in 
dollars and cents. I learned a lot while 
restoring my airplane, like working with 
fabric and dope. And I met a lot of great 
people, like Clyde Smith jr. p who proba- 
bly knows more about the J-3 than 
anybody in the world. ” 

Clyde Smith Sr. was one of Piper's 
first test pilots, and both father and son 
live in Pennsylvania near Piper's old 
Lock Haven facility. 

This is also the site of the annual Cub 
convention, Sentimental Journey duly 
It) through 19 this year), which in 1986 
attracted 252 airplanes. Clyde Smith Jr. , 
who is one of the organizers of the 
event, estimates they will have five 
times as many planes this year. 

For more information on owning a 
Cub contact the Cub Club, P.O, Box 
2002, ML Pleasant, Ml 48804. 

New Answer For Ice 

We were level at 10,000 ft. in Aztec 
N87A fast spring over Charleston, West 
Virginia, honking on down to Nashville, 
Tennessee, to visit that genius of aero- 
batics, Leo Loudenslager. We had just 
popped into the clouds when the wind- 
shield began frosting up. 1 turned on the 
Windshield heat and prop heat. 

A little later, the props began throw- 
ing off ice, and the noise of the chunks 
s Lamming into the front of the airplane 
made me remember that 1 was going to 
have the Aztec repainted anyway. A 
good bit of milky rime Ice was forming on 
the wings. I asked Center for 12 r 0(XJ ft. p 
which was forecast to be on top r and the 
friendly controller cleared ns right away. 

By the time we punched out of the 
clouds at about 11,500, I had to flex the 
pneumatic boots twice to clear the accu- 
muLatbn on the leading edges of the 
wings and tail surfaces, and f could sec 
icicles hanging dowm from the engine 
cowlings and the wing root, which 
stayed with us most of the way to 
Nashville. 

Airframe ice will get your attention, 



especially if you haven't experienced it 
before. And when you're in most single- 
engine airplanes, all you can do is pray 
and try to get out of it by going up where 
it's too cool for ice to form, or down 
where its hopefully warm enough for 
the ice to melt. 

But now single-engine airplanes are 
finally getting protection. The Cessna 
Centurion has been available with boots 
lor years, and Piper's Turbo Saratoga 
and Malibu have factory installed boots. 
Loo. Now Kuhlman Aviation Carp* of 
Lawrence, Kansas, has gotten a Supple- 
mental Type Certificate to install a 
unique system on the Beechcraft Bo- 
nanza utilizing ethylene glycol anti- 
freeze. The TKS system, which was 
designed in England during World War II 
to protect bombers, is standard equip- 
ment on the British Aerospace 125 and 
Cessna Citation SII business jets, and 
win be standard on the Beech Starship. 
But this is its first U.S, application to 
singfo-engine airpLanes. 

The glycol is stored in a 7. 5-gallon 
bladder tank. When activated by a cock- 
pit switch, the system pumps the glycol 
to the porous metal panels which form 
the leading edges of the wings and tail. 
The glycol oozes out, melting ice that's 
already formed, and inhibiting the build- 
up of new ice. The Kohlman system on 
the Bonanza also routes the glycol to a 
sptaybar on the windshield and a slinger 
on the prop. 

The hardware weighs 4U pounds and 
the glycol mixture adds another 60 
pounds of weight to the airplane. In 
continuous operation, a full tank will last 
three hours and the installation costs 
$17,900. (For comparison, B.F. Good- 
rich will install boots on the Bonanza for 
S7500.) 

David Kohlman says the company 
should have STC's for all current Moo- 
ney aircraft by this fall. He also has an 
STC for the Cessna 206. Kohlman Avia- 
tion is located at 319 Perry St, Law- 
rence, KS 66044. 

Avionics Flash 

An important item aboard the PM/Rutan 
airplane design featured in this issue is 
the beads-up navigation system that 
integrates loran C position with a mov- 
ing display of navigation aids along the 
route. We've come a step closer to this 
remarkable mode of navigation with the 
brand-new Argus 5000 from Eventide, 
The system's extensive internal data- 
base allows the unit to access navigation 
information and display it on a CRT, 
along with a representation of the air- 
plane, The information moves along the 
screen relative to the movement of the 
aircraft, giving the pilot precise position- 
ing in any weather. Departure, enroute 
and arrival modes, along with an emer- 
gency submode, add flexibility to this 
unique instrument, IK 
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If you think the best way to pay for college is to 
put it off for a few years and join the military', you're 
half right. 

Because with the New Gf Bill, you can join the 
Army National Guard and get a guaranteed minimum 
of $10,000 for college. 

But best of alt, you serve two days a month 
and two weeks a year. Which means you can go to 
school full-time. Right now. On us. 

So the question you have to ask yourself ts not. 
can you afford college. 

The question is. can you afford to wait. 

For more information about the Army Guard and 
the New Gf Bill, fill out the attached coupon and mail 
it in. Or call 800-638-7600* 
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Science 



BY TIM COLE 




Superconductors: 
Early Visions 



S uperconductors are page- 
1 news across America, 
but the euphoria doesn't sur- 
prise Stanford University 
physicist William Little, 

In 1964, based on research 
by Heike Kamerlingli-Onnes, 
who discovered supercon- 
ductivity at U c Kelvin m 191 L 
and the superconductivity 
theories advanced by John 
Rardeen, l-enn Cooper and 
Robert Schrieffer in 19n7 H 
Little proposed a polymer 
that became superconducting 
at room temperature. 

When the United States 
was taking its first tentative 
strides toward the Moon, 
when the technology of the 
transistor was replacing cum- 
bersome vacuum tubes. Lit 
tie predicted bis material 
would one day lead to magic 
carpets and magnetic ski 
i slopes, trains that would 
glide effortlessly at 3t)0 mph, 
hovercraft that would float on 
a cushion of magnetism and 
resistance-free electrical 
transmission lines. 

Heady stuff in 1961, and a 
bit more tiian Little’s col- 
leagues in physics, mired in 
pragmatism, could easily di- 
gest. Their reaction to Lit- 
tle's hypothesis on high -tern- 
peratu re superconductivity 
was intense, critical, even 
derisive, So in a way, accord- 
ing to a Stanford report re- 
cently released on Little's vi- 
sion of superconductivity j 
from nearly a quarter century 
ago, all the excitement over 
high-temperature supercon- 
ductivity is of little wonder. 
'File excitement is William 
Little's vindication. 



Superconductivity occurs 
when all resistance to the 
, flow of electrons in a material 
has been eliminated. Kamer- 
lingh-Onnes original experi- 
ment achieved superconduc- 
tivity in Mercury at U.T 
Kelvin, nearly 459 p below 
Fahrenheit. He produced the 
lowest Temperature known to 
man using Liqukj helium. At- 
, Laming superconductivity at 
higher temperatures using 
liquid nitrogen would be easi- 
■ er to handle, placing the effi- 
ciency of superconductivity 
at the disposal of practical 
technology. Achieving super - 
conductivity at higher lem- 
I pera Lures using conventional 
; cooling is the key to un- 
dreamed of advancements in 
transportation, medical imag- 
ing, power transmission and 
smaller, more powerful com- 
puters. 

Suddenly, early ibis year, 
scientists at IBM in Zurich, 
the University of Houston, 
Wayne Slate University and 
elsewhere began to achieve 
high-temperature supercon- 
ductivity* moving from 40° 
Kelvin all the way up to 93* 
Kelvin— entering the realm 
of practicality. Everyday de- 
vices from hah driers to auto- 
mobiles— hovering over 
highways made of supercon- 
ducting magnets — could, be 
designed to take advantage of 
this dramatic development. 

The metallic-oxide materi- 
als tbart achieved the break- 
through were brewed arid 
pressurized mixtures of lan- 
thanum, copper and oxygen. 
Though brittle and difficult to 
work with, the material is 



being hailed as the discovery 
of the decade, ranked in sig- 
nificance with transistors and 
semiconductors. But what 
causes a material to become 
superconducting? Hack in 
1964, William little thought 
he knew. 

In 1957, Bardeen, Cooper 
and Schrieffer proposed Chat 
superconductivity was 
caused by two electrons 
moving in pairs along an 
atomic Lattice, the first pre- 
senting a pathway or indenta- 
tion for Che second to Mow. 
Viewed another way. some 
scientists theorize that elec- 
trons in a superconducting 
environment race from emp- 
ty space to empty space in 
the outer shell of a material s 
atomic structure. Little ab- 
sorbed Till the existing knowl- 
edge about superconductors 
and speculated that a super- 
conductor based on a poly- 
mer with long molecules and 
shaped much like the hetbc 
structure of DNA could be- 
come superconducting "well 
above rtMnn temperature." 

The notion of high- tem- 
perature superconductivity 
broke into the light. And with 
it came dramatic postulations 
about powering tomorrow. 
Little's polymer had an atom- 
ic structure shaped much like 
a skeleton. Two electrons^ 
he theorized, would pass 
along the spine of the skele- 
ton, pushing electrons out of 
the way where the spine in- 
tersected the ribs. This ac- 
tion of departing electrons 
would create a positive field 
that attracted additional elec- 
trons Ld enter the spine. r rhe 
(low of electrons would flow 
unimpeded. Little instantly 
saw potential for this kind of 
theoretics l superconductiv- 
ity, according to the Stanford 
report. And, 23 years later, 
more physicists are starting 
to see Little's vision of effi- 
cient, inexpensive energy for 
a new age. But is anything 
ever really new? 

Remember The 
Klirer Bees? 

The voracious strain of the 
African honey bee made 
headlines in the late *70* us- 
ii vg swarming tactics tliat 
killed human victims with 
thousands of stings. Acciden- 



tally released from a Brazilian 
Sab in 1956, they were head- 
ed north at a rate of 300 miles 
a year. Panic subsided when 
it was learned that the Afri- 
can bees might be pacified 
when they bred with docile 
European bees. 

But researcher Don Les- 
sem, writing m IntemaHm- 
nl Wildlife magazine, recent- 
ly reported that the killer 
bees have now reached 
southern Mexico — and 

there’s no indication that 
crossbreeding has modified 
' their deadly instincts. 

A student in Costa Rica 
was killed last July when he 
accidentally stepped in front 
of a nest. He was stung 3000 
times. At least 700 deaths 
i : have been attributed to the 
| "Africanized" bees, so named 
because inbreeding has dilu- 
ted — but not tamed— their 
, primal behavior. 

TheU.S. Department dAg- 
> riculture has proposed stop- 
: ping the bees north of their 
‘ current northernmost advan- 
ce — the 13S-mile-wide Isth- 
mus of T ehuantepec in aevuth- , 
em Mexictj— using drone 
; traps to capture male bees and I 
bait iiives to attract swarms. 

Test Tube 
Kittens 

The pioneering use of in vi- 1 
tm fertilization in producing 
three litters of kittens holds 
promise for propagating en- 
dangered species, Scientists 
at the Smithsonian Institute’s 
National Zoological Park say 
the deliveries followed two 
years of research and in- 
volved several steps. 

First, hormone treatments 
stimulated ovarian activity in 
the fen vale cat. Then the fe- 
line's eggs were collected at 
precisely the right time. 
Next, the eggs were deposit 1 
cd in a vitreous vessel con- 
taining a special solution that 
included sperm from a male 
cat. The embryo was cul- 
tured and eventually implant- 
ed in a receptive cat for nor- 
: mal pregna ncy. 

Scientists envision a time 
when it will be possible to 
collect eggs and sperm from 
endangered cats, fertilize the 
■ eggs in vitro and implant 
embryo in a more common 
spedes. Ri 
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Tool Tests 



The versatile Skll Xtra tool U three tools In one — j drKL'ttrew- 

driver, hammer-drill and power Chisel. H r i shown with an accessory 
kit: masonry drill bit carving gouge and rigid-blade scraper. 



Triple-Duty Drill 



A c first glance, the Skit 
Xtra looks like a conven- 
tional electric drill, Upon fur- 
ther examination, however, I 
discovered that tt P $ actually 

three versatile tools in. 
arte— a drill/screwdriver., 
hauimer-drill and power chi^ 
el, A control-collar, located 
behind the chuck. allows you 
to switch easily from one 



function to another. 

Turn the collar to the first 
position and the tool is a pow- 
erful %-in. . variable- speed, 
reversing drill. Jt operates 
between t) and BOO rpm and is 
powered by a .1. 2-amp mo- 
tor, The tool performed Well 
during standard operations 
such as boring in wood, drill- 
ing in metal, driving and re- 



moving screws, hole sawing 
and drum sanding. Turn the 
collar to the second position 
and shift into the hammer- 
drill mode which features bit 
rotation and percussion si- 
muhanenusly. The hammer 
action delivers up to 36 P U(XJ 
blows per minute to bore 
through tough masonry ma- 
terials easily. 



The third mode, power 
chlseL delivers percussion 
blows only, with no bit rota- 
tion. The tool accepts special 
wood chisels, scrapers, a 
carving gouge and a grout 
chbeL 'ITie Skil Xtra (model 
No, 59*1) costs about SKI. 
Contact Skil. 4801 West Pe- 
terson Ave.. Chicago, 1L 
60646 . —Rosario Capoiasta 




To switch operating model, 
puih control collar forward and 
rotate It to d«lred portion. 



Jt took Jim 6 seconds to ham- 
mer --drNi through block. Regular 
drill mode took EE sec ones. 



Power chisel, with V-ihapetf 
gouge, removes stock quickly. 
Plat chisels are also available. 



Pop Goes 
The Stapler 

I recently tested a new 
Staple gun — the Pop 
2000 — and was pleas- 
antly surprised by this 

simple tool. Despite 
weigEung only 11 
ounces, the tool packs 
plenty erf power and it 
drives staples and nail- 
pins (smalJ headless 
nails). The tool drives 
3 /^in. and */ [fi -in. -long 
staples, and 3 / ie 4n,- 
long nailpins. Load a 
nailpin strip in each 
side of the staple channel to 
drive two nailpins biniulLa- 
neously. Other features in- 




Ughtwclght. yet powerful. staple gun 
drives rwo sizes of staples and nallplns, It 
features a tough plastic housing. 



dude dual power settings, a 
safety lock-off and a rebam- 
mer setting. When I tried to 




The ftapFer offers two power 
settings: minimum and maxi- 
mum. Also a rehammer setting. 



staple into oak, the staples, 
as expected* Weren't driven 
hilly. However, a rehammer- 
tng feature allows you to 
drive the staples again until 




The IVflri'Wldf rigid scraper 
works floe on rough work like 
chipping off hardened concrete. 




Oak proved too Tough for sta- 
pler. Bur. rehammerlng drives 
fasteners again until fk&K 



they Ve flush. The Pap 2000 
costs about $10. Contact 
E mb art Products. Box 3716, 
Reading. PA 19605. 

— Rvsano Gapoiosto 
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At Laguna Seen, racing a G5A brings luck fond memories. 



Cycles 



BY NORMAN 
MAYERSOHN 



The popular imglfr tyllntfer Gucatl 2 SO makes an Ideal vintage cytle 
racer. Iff fast, dependable fun at a very fair price. 

Racetrack Flashback 



T he trouble with most vin- 
tage racing events, from 
a purist's point of view, is that 
theyVe long «pn vintage and 
short on racing. With strict 
rules specifying stiff penalties 
for overzeaJnus racers who 
spin out, or heaven forbid, 
bend sheet metal, some vin- 
tage enr races have been 
known to turn into nostalgia 
parades. It's a great show <jI 
history's famed and precious 
competition machinery,, but 
does little to settle the ques- 
tion of which is fastest when 
they a![ face off on the same 
track at the same time. 

That's not the ease when a 
meeting of the American His- 
toric Motorcycle Racing 
Assn, convenes— it's all-out 
competition, and only the 
motorcycles differ from con 
temporary classes, A HJ- 
event 1UH7 calendar, seven 
races of which coincide with 
AM A Camel Pm weekends, 
offers up to 12 different vin- 
tage categories and recently, 
as many as 20ti entries. 

At the top of the schedule 
is the Premier SOU category, 
its ranks filled by motor- 
cycling's most memorable 



names of the pos t- World War 
II era: Matchless, Norton, 
Veloeelts and BSA, Promi- 
nent among (Jie competitors 
is New York lawyer Rob lan- 
ucei, whose Team Obsolete 
fields a pristinely restored 
Matchless tint!. From I milie- 
u's perfectionist viewpoint, 



the Matchless is unquestion- 
ably the finest racing package 
ever developed. A BOU-cc 
ohc single, the (150 excels 
over the arch rival Norton 
Manx because it is less frag- 
ile, easier to work or, and 
does away with the Norton's 
messy exposed valve spring 



arrangement. The price is 
dear, though, fur top line ma- 
chinery — up to $10,000 for a 
properly race-preppcd G50. 

You certainly don't need a 
Ferrari Testa Rossa or Mer- 
cedes- Hen* 300 SLR to have 
a good time at the vintage 
auto races, though, and simi- 
larly you can be competitive 
with far less expensive ma- 
chinery at AHMRA meets. A 
1 -cylinder Ducati 250 has 
front -runner potential on a 
$3500 budget, and TDl Ya- 
maha two strokes are even 
more reasonable. BSA Gold 
Stars- a 600-cc Single built 
from 1355 through ’61, are 
the most common Premier 
class entry, and are available 
at fair prices. Harley- David' 
son flue head Twins are rising 
iii popularity in this class. 

A trio of Sportsmen class- 



represent the entry levels of 
vintage cycle racing, Rules 
restrict the hikes to near 
stock equipment, and tech 
inspection emphasizes safety 
precautions rather than 100- 
percent historical accuracy. 
Unmuffled megaphone ex- 



Itausl systems are okay, 
treaded tires are required 
and maximum ’Wheel rim 
width ls limited to the WM3 
size. Engines must re mail] 
within the class displacement 
limit, but otherwise, internal 
modification, such as increas- 
ing valve size or tightening 
components, is permitted. 

Triumphs and USA 4-11 



itie classic colors of a very rare 
Italian vintage GP niachlnc. 

Victors are the best choice 
for the Sportsmen classes, 
with the most cost-efficient 
choice being a 750 Triumph 
twin for the top displacement 
category, Henowmed for their 
excellent handling, the Tri- 
umphs can be found at rea- 
sonable prices and spare 
parts are readily available 
tlirough owner's clubs, 
.Already firmly established 
throughout Europe, vintage 
racing has been touted as the 
fastest growth segment to 
American cycle competition. 
AHMRA (Route 2, Hox 212. 
Marengo, OH -13, Til) mem- 
bership Costs §20 per year 
and individual events carry a 
$35 entry fee. For the spec- 
tator, each race is a. con- 
densed history lesson, A Lour 
[h rough the pic area amounts 
to a visual treat that canT be 
equaled at any price. For par- 
ticipants, it gives all the chal- 
lenge of full-bore racing at a. 
manageable cost m 



Barky-PaMckqn by Italy s AuFmaecN has fawn renewed tq full l^fcth 
grandeur and wai originally Intended for AMA ihon-crack racing. 

es (5 W) h 650 and 750 cc) 
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MOUNT SI HELENS GAVE US A 

DURABUTY TEST EVEN OUR 
ENGMEERS HADN'T THOUGHT OE 

In the summer of 1981, about a year after Mount St. Helens 
erupted, a retired plumber named Dale Heikes agreed to clean 
up all that was left of the Toutle River Boys Ranch. Under one 
condition. Whatever he found, he r d get to keep. 

Well, considering that volcanoes have a way of destroying 
everything in their padi, this was perfectly fine with the Toutle 
River Boys Ranch. So Heikes went right to work. 

One day, to everyone's complete surprise, Heikes did find 
something worth keeping. Buried, for one year in the muck that 







For 5L L mre see the Tfcllow Fa^es under "Saws" or call 3-80052S-6050. 







A LOT OF PEOPLE WANT 
OUR TRUCKS OFF THE ROAD. 



Wien experienced riders head for a week- 
end of riding, they usually start their trip in 
die same place. 

Behind the wheel of an Jsuzu PTJP4x4. 

For over 72 years, people have trusted 
our trucks when they couldn't trust the roads. 
They’ve conquered African jungles and Ant- 
arctic blizzards. The heat and die competition 
of die Baja 1GCXJ. Rumor lias it some liave 
even been spotted in the ultimate test of 
man and machine. Downtown rush hour, 

Isuzu 4x4’ s became standard equip- 



ment for rough roads because of their rough 
road standard equipment. Like a 2.3 liter 
engine. Auto-locking front hubs for easy con- 
version to four-wheel drive! Oversize tires 
for better traction. And independant double- 
wishbone front suspension for a safer and 
smoother ride. 

Perhaps most important, they start at just 
$9059. Which is a small price to pay for 
keeping diem off the street. 

retail pntD P Q E „ enduiicEig tux, 
i ctnst aikti irmtporiEiEUiRi fee. Price - ru- id'frljiiT and id 
U) chans* tOtily ovnihshle on LS Model run slwiwn 











Have We Got A Deal For You I 



Cars with aluminum radiators 
or engine pLiitii need an anti- 
freeze designed to be compati- 
ble with that metal. Today, 
most are compatible. But 
iliere sire five or six other 
metals found in many coding 
systems, inducting brass. cast 
iron. Copper, Steel and two 
kinds of solder. 

Solder is the most trouble- 
some, sometimes causing ll 
growth called solder bloom 
dial can bl'.n'k radiator pas- 



sages. Prestnne's new anli- 
freeze is said to protect all 
seven metals so welt that the 
Company will fix your radiator 
tf it breaks down due to coolant 
failure within one year, no 
matter tauw old the car. 

You have to buy 2 gallops of 
die new Pre stone i\nd a jug of 
Super Flush Send in proofs of 
purchase and a registration 
slip and you’re covered M 



Prestone 



Briggs & Stratton Rickshaw 



but can you think of a better 
one for this ! -lunger devel- 
oped for the Chinese market? 
The engine— a cast-iron, sin- 
gte-cyUiKler jcb—is actually 
being built by Bnggs< thu 
la winnower people. ITie 531 ^ 113 - 



4-panenger, iingre^ylrnder 
runabout fllll basic 
irampon n« di 

dard model wilt 
have 10 hp. but the 
hiKh-performance 
version gets 10 po- 
nies. The body- 
work is by a 
French company 
named Gateau that apparently 
makes phone booths. Cruising 
speed is 35 sriph. Ilk: car is 
alleged to hold four adults, 
providing they are very close 
fiiends. Ami, no, it will not be 
imported to the ILS. to under- 
cut tile Yugo. 



Built in time for mt spring aLftoihow circuit the Rhvlera umvenlhJe 
spon 1 hand-rubbed pearl lacquer composite headlights, a stainless 
steel mesh grille and other bright work. 



Some Years You Just Cant Win 



Jn an attempt to spruce up its 
look-alike car lines, General 
Motors has a California Design 
Center in leased offices. The 
theory is that free-thuiking 
Catifomians come up with the 
freshest new designs. But 
when GM took an option in 
buy property for a permanent 



building, two active fault lines 
were discovered on the par- 
ed. Califutrtia taw prohibits 
building on an active fault, 
which is defined as one that 
lias moved within the past 
11,000 years. What we want 
to know is, who keeps the 
11, 000-year-old record book? 



BY WADE HOYT 



R iviera sales are down. So are those of the Toronadu and 
Eldorado sister cars. Ati our f '.Kwieiv* Sun'vy starling on 
page 59 shows, traditional Riv buyers tliink die new modd is too 
small and sporty. Well, okay , if dial's die car’s image, why not 
sell to tliat image and make a real sporty package out of the Rv? 

Which is exactly the thinking behind a convertible prototype 
from Buick Engineerings advanced concepts and specialty 
vehicles group. A$C, Inc,, of Southgate, Michigan, did the 
unique soft-top installation, which combines the features of a 
manual and a power top. Once the tnp is released and dropped by 
hand, the power assist takes over, pulls ihe top down into its 
well and covers it with a boot 

Unlike most ragtnps, the Riv has a fixed-glass rear window 
;ind a fiiU-sbe rear seat from the production model- Nil rear seat 
rijom has been lost to the convertible mechanism. 

Equipped with the slock 15CJ-hp, rolJer-llfler, 3^4Ler Vd 
engine and T Type suspension, kiwered % L , of an inch, this Rv 
lias performance and handling to match its good k*>ks. Chrome - 
plated T Type wheels are shod with high-performance Goodyear 
GT ures, Styling was the responsibilitv of Buck's Exterior 
Design Studio Nu. L “Hie last Riviera convertible stalled life as a 
show car, so it's very possible that, eventually, we just might see 
tiiis new Kav ragtop in showraunaL 



Antifreere has come it Jong wiry since Unton Carbide introduced its 
nmakohoF ethylene glycol fonrnrJa In 1927 fleftju 



Irrterlor features Kand sewn Horizontal spoiler Is raUed a 
Feather and Lamborghini wheel . 1 stinger ' In rfnlgn-speak. 
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Car Clinic 




W hen I noticed that the 
left-front tire of my 
19B5 Dodge Lancer was 
wearing bald on the inside, l 
took the car to an alignment 
shop, The mechanic said 
alignment was okay and 
showed me a bright spot {an 
the chassis where the tire 
was hitting, I replaced the 
tire, but when I complained 
to the service manager at the 
dealership where I bought 
the car, lie told me to com- 
plain to Chrysler, I did; sub- 
sequently a J had a meeting 
with the district service man- 
ager. lie claimed the tire hit- 
ting the chassis couldn't 
cause tire wear — that Chrys- 
ler is well aware that it Itap- 
perss* but it’s not a defect 
— and that if it upsets me 1 
should ease off on the steer- 
ing wheel when making hard 
U-turns. What nonsense. Do 
you know anything about 
this? SAM ABRAMS 

MARGATE, FL 

Out of curiosity I examined 
the what wells of a dozen 
fivd models. I couldn't find 
any tire wear of the kind 
you describe, or any bright 
spots. Depute what the dis- 
trict sendee manager told 
you, those 1 spoke with at 
Chrysler disavow knmvt- 
edge of this conditio^ and I 
Jiutt j jui camplaiTits from 
other readers; therrfbre, I'm 
going to ask for help from 
readers of Car Clinic who 
own Lancer and LeJiaron 
GTS models. Please exam- 
ine your cars and let me 
know what you find. Until 
this survey is complete, 1 
have to guess that in your 
case, Sam, there's damage to 



the ivhide that caused only 
the left -side tire to Up in and 
be rubbed, or the damaged 
tire mis oversized. 

Warranties: 

Circa 1987 

I've yet to find an article that 
clearly spells out the new 
multiyear/multimileage war- 
ranties of the Big Three, 
Could you do a brief summary 
of what's covered, so we who 
are thinking of buying new 
cars will have prior knowled- 
ge? THEODORE K. KQERNER 
EAR [.ETON, FL 

Can Ido it? Sure! Can I do it 
briefly? No! Ihey differ 



from one manufacturer la 
the other That's why well 
split up the summary you 
a$k for. Here's GM: well do 
Ford and Chryster/AMC in 
Sept amt Oct., respectivety- 

■ Basic coverage is in effect 
for 12 mtmths or l2 t 000 
miles, whichever' occurs 
first. GM cavern crvrylhing 
rraept fires, which arc can- 
end by tire maniffiisturers. 
!• Perfnmt ion rust-th mugh 
corrosion protection is for 
six peats or 100,000 miles, 
whichever occurs first 

■ T7«e air a md iteming — the 
wealed refrigerant jwrtian of 
the system, that is — is cov- 
ered for 12 months rttgard 
(ess of m iicagr. 

■fbuw trail} protection 
lasts for sir yea rs nr 60,000 
miles, whichever oa:urs 
fits!. Engine jsirts covered 
tnv the cylinder black and 
head and ail internal parts, 
intake manifolds tim ing 
gears, timing gear chain or 
belt and cm tr, flywheel, har- 
monic balancer, valve cov- 
ers, oil pan p oil pump, eit- 
gine mounts, seats and 
gaskets, water pump, fuel 
pump, turbocharger hous- 
ing and internal parts, tur- 
bo values, seals, gaskets, 
m Transm ission parts cov- 



ered are the case and ail 
internal parts, torque cm- 
verter, iflcmiin modulator, 
seals and gaskets, transmis- 
sitm mounts and, where ap- 
plicable. transfer rase and 
its internal parts plus seats 
and gaskets. 

■ Frtm I -wheel ■ dri eyt pa rts 
cofiend art' final dri 
housings and all internal 
parts, Kite shafts, constant 
velocity joints, front hub 
bearings, seals, gaskets. 

■ itea r-wheet-d ri tv $>a rts 

cohered are axle housings 
and all internal parts, axle 
shafts, bearings, supports, 
pntpeiler shafts, Ugcrints 
mu) smis and gaskets. If the 
vehicle teas built prior to 
3tL'S ? ¥ powertmin col ferage 
is ertenflcd to second and 
subsequent owners free of 
charge for ,16 months or 

36. 000 m ties, whichever oc- 
curs first. If the i 'chicle was 
built after 3IU87, power- 
train coverage is extended 
free of charge la second and 
subsequent owners for 24 
months or 24,000 miles, 
whichever occurs first. In 
either cast; transfer of the 
im.rru.nty for the. full lt*rm 
from one owner to the next 
mag be obtained by fuighuj 
sum to GM within 90 days 
iff the purchase date. 

■ Emission* control sys- 
tems flirts performance is 
guaranteed for £ 4 months 
or 24 n 000 mites, whichcier 
comes first; protection 
against defective parts is in 
effect for Jive years or 

50. 000 m ties, wh irhet oc- 
cn rsf irsL There 's a fine tine 
behtvtm a system, failing hr- 
caasc of a ^performance” 
deficiency or a drftiCtiVe 
fHirt, so if something gt>es 
wrong ytm s tumid pursue 
the matter. Here's what's 
covered (groups of /m tis in 
parenthesis means that cov- 
erage is for 24 months or 

24.000 miles): 
(Thermostatic uirwleun 

er switch, control valve tnid 
associated parts); air injec- 
tion reactor pump 1 air dis- 
tribution units and valves; 
pulse air itueclttm reactor 
mlw and associated parts ; 
PCV wih'c and associated 
parts; EGR valve and asso- 
ciated parts; choke switch - 
(Flmirr (nm If? page -tfil 



Still A Good Match 

The hose lt>e guy at (he parts slwe gave you in 
no way, shape or form resembled me hose you 
were replacing. So you look it back, got a refund 
and left (he old hose on (he engine. Bed move. 
According to Gates Rubber Co., h ' As a result of 
parts consolidation by aftermarket suppliers, 
one hose ls being made lo Hi a number of 
different engines: therefore, ii often woni look like the hose mat's 
being replaced." Some hoses even must have substantial portions 
trimmed off. The thing lo make sure of when installing a nonlook' alike 
replacemeni hose istha! rt won't (ouch a ho( or moving part, or a sharp 
edge if if does, liw hose has lo be modified by trimming or bending. 
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CAR CLINIC 

(Continued from page JV 



rk and rtirfmrrtor parts; Computer 
Command CfmtrtA; (party fuel taxijvc 
ration valve, heater ami « ^ssociaied 
omtrotsj; catalytic converter, catalyst 
and associated parts; (distributer 
parts and associated controls; spa rk 
plugs and ignition wires); fuel-tank 
fitter cap rest rider and vapor control 
ixiltxs; eiupamtim emission control 
carbon canister and associated con 
tmls; emission refuted hoses, damps, 
belts, pulleys, tidies, fittings, miring 
harness, settling devices and mount 
ing hotvlumm GAf will mob: for Vm- 
smtable related diagnostic costs," 
Etsctnmic component protection is 
in effect for fire years or 50,000 miles 
if a 1987 model was manufactured 
before .1/1/87; for 12 months or 12,000 
miles (f Q 11187 model mas mufitifno 
t urrtf after .1/1/87— a drastic redac- 
tion! Covered an* the dectrvnic instru- 
ment panel duster including the 
I'amum ft umvsetvnl duster and any 
dr tiw information "teUMdes ” and/or 
gauges; driver ufarrmUdni center, in- 
cluding displays and modules; and 
electronic heater unit a ir-mnditiomng 
control systems, including the tem- 
perature controller, pnHjmmmcr and 
twicer module. 




Stuck Up 

Your cooling system maintenance program 
is lo replace a thermostat every so otien 
— fighl? And wfrien you replace a thermo- 
siat, you have lo use gasket cetnenl 
you install 1 the g-askei—fight? 

Wrong I Using gasket camonl can keep 
the thermostat from opening, because it 
cae gum up the valve Take a look at the 
photo ol a thermostat that has been 
blocked by a liberal application of gasket 
sealer A Grade A case of overheating 
results In whal many blame on a poorly 
manufactured thermostat. The point h that, 
if you clean the engine and thermostat 
housing mating surfaces and if you see lo it 
that no junk gels on the thermostat, gasket 
and mating surfaces as you install the new 
part, you don 1 ! need gasket cement 
. . and mat's the truth. II you've still goi a 
leaker alter that, maybe the Ihermoslal 
bousing Is warped. 




FLANGE 



Essential 
Tools 
For Your 



You know the value el haying 
the right tpqls to? the job at harm 
Ea^Ho-i^e, eisy-Qpi-ihe- 
pactobrsa If Berryman products 
are your blueprint fpr maximum 
perlormance 

Berrymans jmwerfu I B-12 
CHEMTOOL INJECTOR CLEANER 
FUEL TREATMENT thoroughly 
cleans all interna Muel system 
Gircu i ts by ch em i cal ly d I ssqlvin g 
varnish, carbon and gum 
build-ups 







Guiumofld Qualify Since 1916 

JfiOO E Hamo ; Mm Rd 
Ar-ngron f&Q 1 ! 
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Lean But Not Trim 

What do you suggest I do with an 
expensive 1986 Ford Crown Victoria LX 
that has one "leg" shorter than the 
other* Looking at the ear from the rear, 
you can see that one side leans closer to 
the ground than the other, A ruler 
confirms this. With tires inflated to the 
same pressure and the car parked on 
level concrete, taking measurements at 
the rear quarter panel on each side 
shows that one side is % in. closer to the 
ground than the other. I bought the car 
used ( 1800 miles J, but the dealer's reac- 
tion that "this is not significant" is still 
surprising. He checked the shocks and 
found them to be okay, 

MILTON 0, JOHNSON 
ASHEVILLE* NC 

Question: Why nmdd someone turn in 
a brand nett* car kaviitgdrii'en it only 
1800 mites ? 

I don't know the answer, but in light 
of the furl that Font issu&t a Technical 
Sendee Bulletin (TSB) framing that 
some 1985 Crmtm Victoria and Grand 
Man piis models had n leaning prob- 
lem, it makes tme a bit suspicion * l 
That advised dealers 

to fiinmjt' springs for a eeh iclc that 
leans frtmt s fe lo 1% in. 

/ think c it this point ymi should lime 
a Font dealer check the car against, t hr 
information in this TSB. And I'd also 
chock to see if it is ready a 1986. 



Service Tips 

■ No way is a clatter From the 5- liter HQ 
engine of a 1 986 Fotd Mustang ck 19B6- 
r fl7 Mark VII CSC , ’norTTial. ,i Thai noise Is 
loudest between 1000 and 2000 rp*n. 
Have your deale* instatl newly designed 
pads con-tai ned in Ihe valve rocker arm kit 
which goes by part islo. E7AZ-6564-A. 
TSB 87-7-1 1 is Ihe authorizing document. 
* Should you he bugged toy a no-start 
condition because the battery isn’t charg- 
ing, or batteiy damage because of over- 
charging in a T906-'&7 Buick LaSabre, 
Regal or Efectra wagon* il will pay for you 
to ask your local dealer ig check TSBs 87- 
60-6 and &7-6G-6A tor rnslaMtiofi of an 
improved voliage regulator (part No. 
1116423) and, ft H’s necessary, a now 
alternator. 

■ Il you're irying lo find the reason for a 
brake pedal pulsation and- or squeal 
when applying the brakes on a 1984- 85 
Toyota Qamry, you're going lo be lo 
trouble If you go by what you don't see. As 
□I 12'B5 Toyota started putting aniisqueal 
Sp-rings on production models and sug- 
gests you use them , too The part number 
for the brake pad Kit that includes the 
and squeal springs is 04491 -321 00. 

a Want lo slay happy with your 1 987 
Dodge Ctekoto? Then, be aware that 
whoever checks Ihe lube level in Ihe Ironl 
driving axte shouton'l do you a favor and 
fill tt up because It's low. It's supposed lo 
be low — lo be exact. % to Y* fcn_ below the 
bonom of iho filler plug hole. Any higher 
end roaming or overheating may result. 



Cant Be Done? 

My 1984 Nissan Maxima with fuel-in- 
jected L24E 6-cylinder engine hesitates 
when if s cold. A diagnostic test indicate 
ed a very Jean mixture — everything else 
was normal. I was told by two different 
mechanics that the mixture can't be 
reset- JOHN W HODGES 

ROANOKE. VA 

Leanness is often aiused by injector 
nozzles partially restricted by a builds 
up of contaminants in the fuel Ihe 
mechanic should use rj Kent-Moarw 
Fuel fnjrctoi' Cleaner that pushes 
cleaning \ aymt thrmtgh injectors If 



denning doesn't work, you need a 
Maxima service manual FaUtm the 
slaps in the EF & EC section titled 
''Mixture Ratio Feedback System In- 
spection ’ The heart of the procedure is 
rigging tip resistors to oi^emde the 
computer Y so the airflow meter can be 
reset to adjust the idle mixture. The 
mixture is adjusted when idling CO 
output is between 92 and -4 ptinranAftt 



EX) YOU HAVE A CAR PROBLEM? 

Juxt tifd .Ifort aAtnif if. Sr rid fry nr qrit&fwu ts f/n* 
Cfif Cfftf/r Fttfktirir M/Hkinii'A, H>i/ 57tA St „ 
AV\n-' } r tnC, AT tmf9. Whifc frtfrnr rW^WJ/ .V 
ttMurmf iNftfTfftfrtd Iff, ptvftfr tn* tfwf arr ttfpfMnff 
Utfrmtt riiff iV ifmwt.t.’wi in tfw tv/ww/t. 
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The World's 
First 

Truck Stereo 
Kicks Bass. 




Introducing Pioneer's 
Truck Riders, The first 
audio systems designed 
exclusively for trucks. 

Understand, ihis isn't a car 
stereo attached to a pair of car 
speakers.This is a complete 
truck sound system designed 
to work as one. 

It all starts in the dash 
with a tough, 50-watt, impact- 
resistant AM/FM cassette deck. 
And it comes out of specially 
designed behind-the-seat 
speakers that pound the sound 
right into your spine. Yet before 
h even reaches your brain, 
its been fine tuned by Pioneer 
innovations like Super Bass. 
Stereo Wide, and Front/flear 
Blend Control. The result: Your 
cab literally explodes with 
crystal clear sound 
^Sfoneers tough new 
Truck Ri3h«^goah ead. 

Kick some bass/'~’"^'~-^ 











ruMT 




Denon s Dr. Takeakr Aruzaw^ head of recordi ng and engineering, 
describing new microphone setups required for dtgitei recording. 



M adison, Georgia, a com- 
munity of some 10,000 
souls situated an tour's drive 
east of Atlanta, is a town of 
contrasts and surprises. 
You'll find fast-food drive- 
ins astride the junction of 
Routes 20 and 440, and home 
cooking on the veranda of the 
Fox Hollow Inn just down the 
road. In town, you'll hear live 
music with superb acoustics 
in the tum-of-the-century 
grammar school that houses 
the Madison-Morgan Cultur- 
al Center. As you drive the 
night roads, passing horse 
pastures and seed farms, the 
phenomenon of AM skip 
might deflect a New York 
Mets ball game and 600 miles 
of static to your radio. 

Madison's architecture is 
genuinely what's described 
as antebellum South: Many of 
the homes and public build- 
ings predate Sherm&rYs de- 
structive 1064 march — and 
survived it. Not far from 
these landmarks of a more 



pastoral time, on MonliceUo 
Road you'll see an edifice 
representative of our high- 
tech age. It’s the new com- 
pact disc factory installed by 
Japan's Denon, and the sub^ 
ject of my visit to Madison. 

Denon Digital Industries, 
as the plant is called, will help 
slake the U, 5, market's thirst 
for CDs by producing some 
10 million discs a year at the 
ra te of 50,000 a day. In addi- 
tion to musical titles sold un- 
der the Denon record label, 
the plant will custom-press 
CDs for CBS, RCA, A&M 
and other major Libels. What 
this massive production ca- 
pacity means is that you're 
more likely than before to 
find your record store well 
stocked with CDs — and the 
CDs you want to buy* 

You re also likely to find 
those CDs creeping down to 
the popularly priced sticker 
of LP records, as supply 
catches up with demand. 

This plant opening is just 



the Latest blow Denon has 
struck for the digital music 
cause. In fact, its April 15 
grand opening coincided with 
a significant milestone in re- 
cording technology. On that 
date 15 years ago, Denon 
introduced the world's first 
PCM (pulse code modulated) 
digital recorder capable of 
high-fidelity music reproduc- 
tion. It was the she of four 
vending machines. 

That first digital audio re- 
corder was, in large part, the 
brainchild of one Dr, Takeaki 
Anazawa, general manager of 
the engineering department 
at the Recording & Engineer- 
ing Division of Nippon Co- 
lumbia, Denon's corporate 
parent, 11 Recording and En- 
gineering"— -and the first 
word in particular— -is the op- 
erative phrase here. 

Too often, we get wrapped 
up in the process of a technol- 
ogy and lose sight of its pur- 
pose, In the case of digital 
audio, it’s possible to forget 
that the bits, bytes, lasers, 
pits and algorithms are just 
the means to an end — and 
that end is reproduction of 
music as you might have 
heard it, live- 

With guys like Dr. Ai> 
azawa around, we're more 
likely than not to get that re- 
creation of the musical per- 



formance when we -spin a CD 
b the living room. This math- 
ematician a nd physicist is 
what l call a hands-on guy. 

Gifted with a love and un- 
derstanding of music, be gets 
away from the bb and out 
where the rubber hits the 
road and the bullets are real 
—in other words, into the 
recording studios and concert 
halls where music is made. 
Why? Because if the micro- 
phones aren't set up just 
right, the music wiU sound 
just so-so. 

Digital recording. Dr. An- 
azawa will tell you, is just the 
storage medium needed for 
sound — the best we have to- 
day, Getting the sound into 
cold storage is the creative 
part of making a recording. 
Situating the microphones to 
capture the interaction of the 
performers with the acous- 
tics of the recording location 
is what lends ambience to a 
recording, the sense that it 
really happened live. Situat- 
ing those mic's is an art: All of 
digital's accuracy and dynam- 
ic range is wasted if the music 
I sounds as though it were 
played in a broom closet. 

Because digital recording 
is so precise and accurate, it 
has raised the technological 
ante with regard to micro- 
phone use and placement. 



Electronics 



BY STEPHEN A. BOOTH 



CE radio manufac- 
turer For Ij making 
dtizem band radio 
rater to ux by rtyl- 
Ingte like die more 
familiar home 
telephone. 



Recording engineers almost 
have to re-leam their art. 
Ironically, some of the tech- 
niques now being used are 
throwbacks to the earlier 
days of electrical recording. 
But this it an article in itself, 
one I'll deal with in a future 
column. So stay tuned. 

Mobile Senses 

No, folks, CB- isn't dead. But 
it lias undergone a metamor- 
phosis of sorts under the in- 
fluence of mobile cellular 
telephones, 

(Plqaaz turn to page 



POPULAR MECHANICS * AUGUST 19 &? 



29 



Be Your Own Boss and Make 
$18.00 to $30.00 AN HOUR! 



Find out 
how by,., 

. , . sending 
now for 
your Free 

Lifetime 

Security 

Fact Kit f 




Your FREE Lifriimi; Security 
Fact Kit tells you how to make 
SJ8.no to S 30 .CH) an hour in your 
own Foley- Beisdiv Full-Scrvicc Saw 
and Tool Sharpen in 8 Business. 
Your FREE Fact kit explains how 
you cun; 

— be your own BOSS? 

— work full time or part time, 
right at home. 

— do work you enjoy and take 
pride in. 

— operate a CASH business 
where 90c of every dollar you 
take in is clear cash profit. 

And it is so erwj‘ to It am. Folvy- 
Bclsaw gifts you all the facts and in- 
structions No previous experience 
or special training ncCessarj Ml you 
need is the desire and ambition to 
be your own boss. Foley -Belsaw tells 
you everything you need to know to 
be successful. 

There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small (arm 
community. 

Earn White You Learn 

You']! quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley- Be haw 
Fill I -Service Sharpening Business can 
provide... 

, . , CASH for future security 
or supplemental income 
. , , CASH for travel, vaca- 



tions, fishing trips 
. . . CASH for the things you T ve 
always wanted! 

And you’ll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees, Best or all— age or phys- 
ical condition is no barrier— any age 
person can succeed . 

You can be like Sieve Taylor of 
Brookvillc. Ohio, who told us: 

I+ . . . the first year I grossed 

$21,000. GO. 1 ' 



Or James B. Jones, of Albuquer- 
que, NM who reported: 

‘This past summer my sales and 
service amounted to almost 
$6,000.00 a month . " 



Bm you've goi m get the FACTS 
he fore you tan get Marled. So 
WRITE NOW for your FREE Lifetime 
Security Fact Kit. It’s units in keep 
with NO OBLIGATION 



WF 



m 



liluw Lp 

G5D1 itUlllHl Kd 
Utft 2(S504 
Kirrm CilY. Me SllZQ 



FREE 

Lifetime 

Security 

FACTIUT 



I FstJi Siluw Ea 

EJtfl Elullikli fld , Dill. 20504 
| Einin CUT. ** NUB 

■ C YES. 1 want to know more! Reasa rush my 
FREE Lifetime Seemly fact Kit No oWi- 

I 




pation and m salesman will tali. 
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ELEC TRONICS 

f( r ttttfiH/tr if frtPFir 

Dayton, Ohio-based F os. a manufac- 
turer of mobile tbctronic^ gear* con* 
tends that people are familiar with tele- 
phones, n-ncE therefore ought to btf more 
comfortable with a citizens hand radio 
thjit Iwks and feelk like a phone. Ac- 
cordingly, its new' L'liSOO has the styling 
of and simple operation of a phone. 

On the lightweight handset, you'll find 
only the most -used operating cantrolsi a 
channel indicator and a push-tu-tatk bar, 
along with pushbutton electronic tuning, 
instant Channel 9 switching and volume 
central. The base unit contains power 
and squelch controls, and may be in- 
stalled underdash ur on a console. To 




S-ubminl^ture Fan tfX^TD radar detector has 
a bracket that Adapts for any slte- 



complete the Illusion is a CB antenna 
with the pigtail look of a cellular w r hip. 

If tlu? new radio extends your senses 
of speech and hearing, Fox's submima* 
lure radar detector can make you seem 
clairvoyant 

The H Ad. - slim RX-K) measures 2Y\ 
x 3-' J /i in, in its other dimensions and 
weighs 5 '/j ounces. lt ! s got X- and X- 
bund sensitivity. Tht: 5- segment LFD 
indicator can be extinguished as discre- 
tion dlrtates. Similarly, you can control 
the volume of Lhe audible alarm. Power 
comes from a detachable cord that ter- 
minates in a dgaret lighter plug. 

Mechanically, the RX-10 ($300) 
boasts a versatile mounting bracket that 
twists and folds to adapt itself to fore or 
aft visor iwimting,. dashtup or wind- 
shield installation. 

Coloring Films 

The ink was hardly dry on April's issue 
(Color Rij Nti m bers t page 9H} before 
Congress convened hearings on the 

subject of adding color to original black- 
and-white movies. As reported in our 
feature article that month, directors, 
actors and other members of Holly- 
wood's creative community are up in 
amis over the alteration of original films. 

Now. Rep. Richard Gephardt 
says he will sponsor legislation that 
woyld prevent The unsnnrtioned coloring 
of b&w movies — no matter who owns 
their distribution and exhibition rights. 
According to Gephardt's bilk the films 
director w r ould have the final say-so 
regarding any alteration made to the 
original. We'll keep you posted. 
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Remote Satellite 

Most people who own satellite TV re- 
ceiving gear are a] .so likely to own a VCR 
or two N and even a hi-fi music system. 
For this reason, sat -TV manufacturer 
K L- Drake is flow offering a universal 
remote control 

The model PRC/U ($120) can learn 
the commands from any of three other 
elec ironies components that use infra- 
red remote controls, 

Additionally t Drake has introduced a 
new satellite receiver, model ESR2400 
($1627) that's loaded with extras, Jn 
addition to its built-in antenna position- 
ing system, the new model incorporates 
the VuteoCxpher tl decoder needed to 
receive scrambled sat -TV programs. 

Power Phone 

[f you're the type of person whose home 
boasts two separate telephone lines, 
you've probably got lots of outgoing 
numbers busting the seams of yrnir 
phone book. That being the case, the 
AP2UQ2 telephone from Colonial Data 
Technologies can make your life sim- 
pler p for $180. 

The 2-line speakerphone Incorpo- 
rates a memory bank large enough to 
hold al least 200 of those numbers, each 
up to 32 digits long. 

All you'd have to do is remember the 
name of the person you re calling, and 
type it in (up to 16 characters) on the 
AP2002 S keyboard. 



The system works just as well if you 
have only one phone line. m 




AP2002 telephone has keypad memory for 
ZOC numbers you can dial by name. 




Recondition the furniture. 
Condition the wood. 



M-Af_ 



* . * 



■CONDITIONING 



Furniture refinisheR 



OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN • EASY STEPS I 



I- Coll 1 -800-841 -8674 for tiieroture and 
prices. 



1. Study literature end price sheet to 
defemwne that aluminum columns ore less 
expensive and easier lo obtain than wood 
columns, 

| r Sell spouse on all advantages of aluminum 
column*. 

4, CaFI factory at Mine toll-free number and 
place order for columns to be shipped 
immediate!* from stock of 10,000. Use 
credit curd or mail check. 



ft. Schedule Saturday morning do-it-yourself 
praSeci. 

I Cdurnm will arrive in approximately 10 
days. 

7 - Arrange for moral support, 7 soft drinks, 
1 con elbow grease, hammer, saw, level, 
end \ock. 



ft. follow direct ions and install column* m 
Saturday morning, eat lunch, then play 
golf with friends. 






fcix 117^. Dept. 
Houllne. GA 31776 117^ 
Toll Tree 1 £004141-8674 
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not i dE, 

Wtrpflr spill R#Dl*CfryDur 
old wood c-Dlvrfnni wlih 
jljitimurt- LIGHTWEIGHT, 
EAST TO IN STALL - cul down 
labor col I a. maltfflil CD4EB and 
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FINISH —Oman bah«d Go^mna 
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Dodge Ram 100. America’s best 
full-sized pickup value; 

The new Dodge Ram 100 4x2 isn’t your standard bare-bones pickup. Fact is, it’s loaded 
with features Ford and Chevy consider optional. Uke wide body side moldings. Tinted 
glass. Plush carpeting. And more. It also has standard six or available V-8 power. A big 
1,420 lb. payload and 2,500 lb. towing capacity. And the best truck warranty in America. 
Dodge’s 7/70 Protection Plan} But here’s the kicker. Even with all this, Ram 100's base 

list price is only $7,653!* That’s $1,856 less than 
Ford F-150. So buy or lease a Dodge Ram 100. 
And leave the options lists to the other guys, 

" Ekjf-* J ..aniLfMnihh. AjuipptHl tp4 prHT 
uintpiinNra with ^BKlHTLi hilf-siaf pKkups. 

''ExlAilIo* la* dc ■JCHtin.tth m din???. 

7 / 11 } pqwptndQ -A T.ilLMJ cpUUt truly 
rirJ-tlin nujjfi kiiriul wumirfiy it drak-r 
Fwiijdra imph -apply 

BUCKLE Ut 1 RJH SAFETY 

AMERICA'S BEST BACKED TRUCKS ARE RAM TOUGH 




7/70 
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Outdoors 



BY JOE SKORUPA 



Mercury XRI: Power and effkienty from a product Jon EFI outboard. 



New Dazzle From Donzi 






Mercury's Electronic Fuel Injection 



Race-proven electronic fuel 
inaction (FPU is now a reylb 
fur the weekend boater. 

22U-hp Laser 
Injec- 
tion^ is a production model 
’outboard that for the first 
dine features EFI. 

The Laser XRi is a 142- 
cu.-in, displacement V6. At 
its heart is an electronic con- 



trol unit that precisely deliv- 
ers file I to the engine based 
on input from monitoring sen- 
sors. A unique vapor separa- 
tor recycles foe] vapors into 
the induction manifold, so 
only liquid fuel is provided to 
the fuel pump. Write Mercu- 
ry Marine, 1939 Pioneer RcL, 
Pond du Lac, Wl 54935. 
(414) 929-5235, 



First boar or Donzi i oew Itogazza line li the sprightly FC‘23, 












T wo things are constant about Dotizi Marine, One \s that 
the company is always aggressively researching and 
developing eye popping performance products, marine and 
otherwise. Two is the letter n Z" will dominate each new 
product name. 

So it r s not surprising newz that Donzi, only two years after 
being purchased by veteran marine businessman Dick Genth, 
is introducing a new series of boats, the Ragazza tine. r fhe 
reason it's not surprising is that since Genth arrived, Donzi 
has become a whirlwind of activity, introducing two lines of 
high-performance, big-ticket boats — Z Series and Vest Pock- 
et Fishermen — plus the Donzi Duds line of clothing and Donzi 
men's cologne. 

'ITw aim of the new Kagazza line, which will be appearing in 
dealer showrooms this month, is affordability without saLTiJGc- 
ing speed and versatility. First boat in the line* is theZTC-23 H 
a 23-ft. fishing cuddy that was tested earlier m the year and 
originally planned as an addition to the Vest Pocket Fisherman 
line. The boat has since been reconfigured to conform to 
Ragazza standards and has emerged as the Ragazza FC-23. 
Unlike other Donzi writer scorchers, the Ragazza line will nuL 
have Momo steering wheels and other racing/Iuxury features. 

Ragazza FC-23 was designed to be a multi-use fishing 
machine. It comes with a 260 MerCruiser stemdrive, which 
plenty of muscle for offshore wave busting ur water 
skiing. Its extra-wide cockpit offers freedom of movement to 
battle gamefish, while its cuddy cabin makes it versatile 
enough for families. Overall length is 23 ft. Beam is 8 ft, 7 in. 
Gross weight is 3800 pounds. 

Four other boats are currently part of the Ragazza line. 
They are a 186 bowrider,, a 208 bownder a 230 cuddy, and a 
250 cuddy. A fifth Ragazza. the 320, is expected to debuE this 
month. All are pari of the 1988 Donzi model line. 

With so much time left in 1987 it would be no surprise to 
learn Donzi is hard at work on its nest new product. We can 
only guess what it iz. For more information, write Donzi 
Marino, 7000 Bradenton Rd. T P-O, Box 987. Ta&evast, FL 
34270 or call (813) 355-9355, 



Mike's super » rail 
h-nl Air Max 
running shoe, 



Mike's High-Stepping Air Force 

You fed the cushion of air when you first step into Nike Air 
Max running shoes. Firm but giving. You lace them up, Yfou do 
a few jumps and stretches. Your feet want to run on their own. 
You take off down live road and crush the heels a few times to 
see if the Air-Soles bounce back. They do. You ride on the air 

cushion for a few miles. 
More on the nest day. 
After a few weeks, 
ynu lake it for grant- 
ed, but the high-flying 
stilt there, 
the secret 
new, highly 
_ shoe. Al- 
ter 500 or more hed-pounding miles, the patented Air-Sole 
springs bade to its original shape every time. 

Unlike molded EVA, die primary cushioning component in 
most running shoes, the Air-Sole is a gas-filled urethane 
pouch. Whereas the cell wails of EVA’s trapped air bubbles 
break down and compress, the Air-Sole maintains stable 
support by encasing a pressurized freon gas derivative in a 
tougb H flexible skin. While Nike has been experimenting with 
Air-Soles for eight years, the new Air Max has a see-through 
look and the largest , most pressurized Air-Sole to date. 

tunt fa fwgff Ji) 

Mike's r c voFuli onary cushion dT dir 
rot nmnert 



AIRSOLl 



cxmotE 
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The 

Intelligent 
Window 
tells all 



Here's why more and more 
people are choosing the comfort* 
beauty, energy 
savings and 
value of The 
Intelligent 
Window*— 
the one with 
Sungate® coated glass from PPG. 

It T s the exclusive Sungate 
coating: it lets in the sun’s light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
home, back, 
into your 
rooms. 

You can 

get the full story on how Sungate 
coated glass works by Riling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1-800 2-GET-PPG. 








iSungatEJ 



PPG INDUSraiES, INC. 

SUNCATE MA(lXEX[f$& CROUP st m 
P JO BOX 8727 

rleaae send me mure infcnrjiJon an Jkiw 
wiridowiwWs eoaegd gto torn PPG 
can idd bo tftc Jrauty r contion wd value of 
my htmte. 



Mime 



Addres. 





For Hot Times 

The new LCD' Watch-Lighter is i he 
latest in tint twit A refutable butane 
lighter with arc adjustable flame is built 
into a watch that not only give?, time and 
date. hm lights you r campfire, barbecue 
nr anything else combustible. 

Outdoors watches have come a king 
way in recent years. Wilderness camp- 
ers need only look at their wrists for 
determining compass direction, tem- 
perature, wind speed and, now. for a 
guaranteed light, even under the most 
adverse conditions. To prevent setting 
your shirt sleeve on lire, the watch's 
adjustable (lame can only be activated by 
a safety button at the side of tJte case. 

The Watch- Lighter may not set the 
world on fire, but it's certainly a hot 
idea! Handy h too. 

Cost is about $24,95, For more infor- 
mation, write Project Imports, Dept. 
PM, Suite 1200, 507 Third Ave. p Seat- 
tle, WA 98104 or call (403) 239-5135, in 
Calgary, Alberta. Canada, (And look for 
a special PM n^iorf f?n outdoors and 

spoTfjnnafckFS, “Best. OfTi mm," in rfu* 

September r H? ixsae.) 

Flexl Solar Panels 

Battery-charging Solar panels aren't 
new to boaters. but they've always been 
more known for their limitations than 
their applications: awkward to mount in 
a safe and useful deck position, plus to* 
fragile to withstand unpredictable acts of 
nature and man. 

Solar Electric has come up with a 




Th* handy Seoul, shown In fold-Lip position, 
weighs only 21 pounds, but Its 22-4L T-3-hp 
muTor can mib» at is mph. 



Ouidoofimfrn light up Their llvei In a timely 
manner wtlh the Wairh-lightef. Jefl. Boal- 
ertgeN charge from the sun. above, with 
glass- free solar panels. 

better mousetrap. The company's new 
lightweight, flexible solar panels use a 
special slain less-steel substrate that 
provides necessary reflectivity, durabil- 
ity and, most importantly* ,i complete 
absence of glass. 

Reliability is itnproved Llirougb a 
stainless- steel toughness that resists 
photocell breakage. The modules are 
strong enough to be stepped on and 
flexible enough to be mounted flush with 
the deck. They are available in sizes 
ranging from a 1-walt Battery Maintain- 
cr to a 30- watt Battery Charger. For 
more information, write Solar Electric, 
175 Cascade CL. Kohnert Park. CA 
y492Hnr call (BQDJ $32-1986, 

Compact Scooter 

There’s nothing glamorous about trans- 
portation on the vast movie sets of 
Hollywood, Sound Stages, are cavern- 
ous, but they're no place for limos. 5o r 
whenever a star, or even a technician, 
needs to get from one side of a studio to 
another, he faces a major hike. The 
solution? A compact, motorized scooter 
called the Scout, which weighs only 21 
pounds and cruises at 18 mph. Although 
its fold-up construction makes it easy to 
carry and store, it s sturdy enough to 
handle more than 400 pounds. 

The spunky motor bums a gasoline 
and nil mixture and has a 1 -pint fuel tank. 
With a steady hand on the throttle, it can 
run most of the day on thh skimpy 
amount. But if you Ye in a feisty mood, 
burning rubber and doing wheelfes (just 
kidding), the 22-ec. 1-3-hp motor will 
eat up its fuel in a couple of hours. 

While the closest most of us will ever 
get to a movie set is a guided four at 
Universal Studios,, many of us will pull 
into a large RV campground or marina 
and encounter the same transportation 
difficulties as members nf the film com- 
munity. For these occasions, the Scout 
t£ an affordable alternative at $495. 

For more information, write to Video 
Services Unlimited, 2720 E, Thomas 
Hd . Bldg. A, Phoenix. AZ 85016 or call 
(602) 224-6162. m 
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Catch the Excitement! 

Today, High-Tech Job ^ 

Opportunities are 
Everywhere! 

!^ow you an take 
Cimtml nf your future 1 

with NRI's newest hands-on 
training and cane out your nwn 
place rn todays electronics wnrid. 

Select a new cancer field or start a 
business of your own. Now the choke is 
yours. And only NR] gels you where you ft! 
f^oing with the tetea professional 
instruments and test equipment you build 
and keep as you learn at home. 

No Other school of its kind 
has prepared SO many people for 
successful careers in electronics. 

For over 7(1 yeans. NRI technical 
engmeerp and educators have 
demonstrated a unique ability to 
spot arid anticipate the impor- 
tant technolo^cal. trends, then 
develop stMMf-thMit training 
that's prepared over L3 million 
ambitious people for successful 
careers jn each new emerging 
field. 

Now Nfti presents three 
new statewrf^he-art training 
opportunities m today's fastest gnawing 
efetnmks fields. 

Build Your Own IBM-Computiblc 
Computer as You Learn fXqtof 
Eleetrmks Servkmij . 

A brand new course for an exciting new 
field. . . serridjig computer peripherals (disk 
drives, printers, display terminals-, modems, etc,) 
and the latest digital equipment found in industry 
today .Job opportunities for ^ 
technician have never been greater, it takes 
skilkd personnel bo keep today's digitally 
automated prodixtion lines and marciActiirirtg 
equipment lolling. NRI trains you to be a high- 
demand digital technidan or prq>are3 yon for 
your own independent service business, 

As you learn, you get practical hands-nn 
building your own 25fiK. IPM- 
ccimpatible NRI Model XT computer— complete 
with disk drive and monitne When you add 
NRJ s excherve diaumstic software, you 
traiKtorm yntur computer into a dedicated cfi^tal 
testing devke for tn^kshwitiitg video displays 



DIGITAL 

ELECTRONICS SERVICING 

Only NRI trains you 

careers 
e 



for so m 
on die lea 



nanv career 
leading edg 

trt a! a a 4 «ja *«4 a 



of today’s electronics 
revolution. 

and terminals disk drives, and more h 
Ybu also build and karn to use and service your 
o«n IriGgerett^weep rKdfinscope. di^cttJ 1 n 0 c 
prubt\ and digital rm JtrTK-ttT . . . mstrumnlts 
used hy today's digital electronics pmfcssimiak 
When you select NRI training in Digital 
yrail he preparing 
yourself to move into one of todays hotted 
electronics career! 

Build an Operating Robot as You Learn 
Robotics and huiukrwlCw Jtryf . 

Already, advanced lubotks Systems are 
producing everything from electronic circuits 
to automobiles. By \WQ, over 100.000 
"smarT robots will he in use, cheating over 
30,000 new lechnkal jobs. 

NRI trains yaw to operate, program, service 
and tocnibleshoot industrial robots as you build 
ymirowft remote controlled, pniftraititnaWe 



mobile robot You get professional 
instruments and np-tvxiate training ti> 
prepare you to handle the Uxhnok^gy 
lhat's changing the face irf industry today, 

I Install and Truubleshool Your Own 
’ Home Satellite TV r Equipment a.s 
You I .earn Satellite Eferirtmic* . 

You've seen them in backyards, beside 
motels* atop offta? buildings, ami ip military in- 
staOatHsns— those sensitive dishes reaching out 
for TV pnqframs. computer Cransmkskrns. data 
Signals, and messages of oil kinds from the 
growing number of satellites stationed 22 f 3O0 
miles ahujve the earth- Now NRI training can 
get yfflim on Ihe ground flour of a new career 
or even a business of your ovmm 
this exciting new growth field. 

NRI trains you to service con- 
sumer TYRO systems, aswefl as 
the larger cemnroeidal and TTutitary 
Cffiupment used to transmit and 
receiver wjiWwkkcroim^ 
news, weather, national security & 
defense transntisswns and all types 
of voice, and video signak 
1 ram to install satellite 
systems, . adjust, troubleshoot 
and repair dishes, amplifiers, 
converters, antenna and 
receiver And get ,J hand 5 Km" 
experience as you install your own satdlite 
TYRO system that wtll hring TV signals from 
around the world into your home. 

Sefid for Free Catalog of Hjgh-Tteth 
Career Opportunities, 

Nnw you, t no. can cateh the emtejnerit 

Just send for your free copy of (he lOLHageNRl 
High-Tbch Ekctronks Careers catalog. See the 
future open up for you as you explore raritrng 
new opportunities for h^her pay, advancemail 
—even your own business. Review the complete 
descriptions of the trabting yiUi get dwequfft- 
merrt thal md<eseach orcwrturi^ 

Send today and get your start on tomorrow. 

If the card h mLssij^ write Id us. 



r School of Electronics 

Mc^mw-l I'll CanlinLiing Edix-ibliim 
Wiscrmiin Akttee 
Washinj^tnn, IX! 20016 
Wv J7 7>ntFT \bp For Tftmorrmr. 



Home Video 



power zoom and immediate 
playback, at its list 

price. 



Surround 

And 

Control 







elude this new shutter tecri- 
ndogft and now Sanyo has 
introduced the first Bmm 
camcorder to offer this fea- 
ture. These video-age shut- 
fc ters are quite different 
from those used 



BY JAMES B. MEIGS 



Super SIo-Mo At Home 



O ne of the hottest fea- 
tures in video cam- 
corders these days sounds 
like a holdover from film cam- 
eras: a high-speed shutter, 
Several VHS and VHS-C 
camera- recorders already in- 



CV^rSeC-J at which the cam- 
era "tuptures 1 ' each new im- 
age. Trying to view the tape 
in freeze-frame or slmv-mo- 
Lion is nearly pointless 
But with a high-speed 



with film movie cameras, For 

one thing, they're completely 
electronic— no mechanical 
curtains or other moving 
parts. They work by feeding 
the video signal from the sol- 
id-stale image sensor in tiny 
bursts of up to ‘/,Wh of a 
second instead of using the 
normal l / m tb of a second con- 
ventional video. 

What's the point? 

'Hiese shutters offer 
slightly sharper moving im- 
ages and drastically be tier 
sEuw-motiun pictures when 
you play back tapes shot with 
the camcorder. 

With an ordinary video 
camera, fast moving objects 
in the picture tend to blur due 
to the relatively slow rate 



tune. 



Panasonic 1 ! VHS-C 
format camcortlef 
| about | and Sanyo's 
Emm model iftar* 
high-speed shutters 

for sharp slaw-mot N m% 
flying erase heads for edits. 

tains a crisp, clear image be- 
cause it represents only a 
tiny instant in the object's 
travel, (Of course, this afro 
requires plenty of light In 
low -light conditions, the cam- 
era returns to normal shut- 
ter-speed operation. ) 

Obviously, not everyone 
needs crystal -dear slow-nio- 
tbn in their home movies, 
but 1 think anyone interested 
in shooting any type of sport 
will love it. 

Imagine being able to ana- 
lyze the arc of your golf 
swing tir tennis backhand 
with step-by-step video pre- 
cision. 

This Sanyo model (VM-10) 
also includes all standard 
camcorder features, such as 



Flying Erase 

Another came order improv- 
ing the look of home movies 
is the new PV-320 from Pan- 
asonic, It's the first VHS 
model to include an important 
extra feature called flying 
erase heads. 

Long used in most profes- 
sional video equipment, (lying 
erase beads are the type of 
feature you don't notice from 
nut side, but that makes a big 
difference in a camcorders 
performance. Besides pro 
equipment, they're a stan- 
dard fixture in most 8mm 
camcorders, including San- 
yo's VM-llk 

All camcorders and VCRs 
have a way trs erase a tape 
^ they record a new 
3 on it. Whai makes 
the flying-erase- head 
system different is 
that the heads that 
do the erasing are 
located right on 
the spinning drum 
with the video re- 
cording beads. 
Therefore, they can 
erase each video 
track with precision 
just before a new one is 
laid down. 

This means that when you 
use tile camcorder for editing 
your home movies, the tran- 
sitions from one scene to an- 
other are almost totally 
clean. They appear without 
the glitches and rainbows 

that often plague home edit- 
ing jobs performed with om- 
curders that have coven- 
tiunal, fixed erase heads. 

Panasonic's new tup-of- 
the -line camcorder also oL 
fcrs a high-speed shutter and 
a full complement of cam- 
corder features. 



Mognavo* TV11 total remote 
control, bum-ln turrourid sound 

It seems the day isn't far off 
when we will be able (n do 
just about everything in life 
from tile comfort of an easy 
chair. In the world of home 
electronics, that's practically 
troe right now. The Latest 
step in this direction comes 
from Magna vox, a company 
that has helped lead die way 
in remote controls. 

Almost all ill Magnavoxfr 
ntiYr TV sets operate with a 
sophisticated remote system 
that lets, you control virtually 
every function of the set from 
across the room. No more 
reaching behind the set to 
find tiny picture control 
knobs. With Magnavoxfr To- 
tal Remote System (and simi- 
lar systems from other com- 
panies including RCA), you 
can adjust piclure brightness, 
color, tint and so 011 from the 
position in w hich you normal- 
ly watch. 

Magnavox lias also un- 
veiled an improved version of 
its impressive Universal Re- 
mote, now available with 
nearly half of all Magnavox 
sets. The new Universal Re- 
mote not only controls the 
sets, hut it can also control 
the functions of ££ brands of 
VCRs hi ref 15 types (if Cable 
boxes- no more juggling 
three remote controls just to 
tum on a TV program. 

* i r h w >4 turn ft , ^Jjl 



Panasonic s newest VCR uses bar -cade scanner to program events, 
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The ags of CD sound ii hnr-ii — ard ychj 
a pr^K ticol new woy m find the CDs 
youTOrt, AtyCM mhoduclion K>lhe CB$ 
Compod Dnt Club, yduttn cNooseooy 
3 CDs Usted in this ad inc iirst 51-00. Fill m and 
ihe opplicaiio^— well ?end your CDs 
dhd bll ytx# rof SI Ifcw Srfnply agree IQ byy 
2 mara- Q^yafl regubr Oubpr<eiJ-<i ih^ 
r«P.T year— cmd you nray fhon caned your 
nwntiershfs DfTylimc altar dong so. 

Hpw the Club works. Aboutarery four 
wneki [13 t-mes a yoar| you'll receive ihe 
Cubs mux. mogazsie, which describes ihe 
Seiechon of tha Monlb br ycjyr «ArtiCfif 
rterasf. ..pits many e™imE6fhe*nGftft. in 
OCfet*icr, up io six runes a ymt, you may ru- 
tftMe oFfefs C< Spoctd Selections, ysudly ai 
a discount ofl fegutor Qjb prices, br o latal 
of up fci IV buymg oppOflunihes 

II you wish Aj to* 6tv6 thti Sebclkyi q\ the 
MonlK you need do ntfhwig — 4 will be 
shipped □utcrfBaihidily H you prubr an t&Qr 
oeie seiectafv cx none at fM, hi in ihe 
raipOfVi* cord Qlways pfo^dad and moi J 
by Hi* dole H^ofied. IfciiJwill plways have 
al teast TDcfciYlB which to mpke your 

S*l«K]rt| *dti Iwo r^nbvi torrton ? CD? tn d CO if* C 

CBS COM PACT DISC C 
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decision. IFypu everfecetveany SefedlioO 
wrihout howng 10 day* la dedde, you may 
return n ai our oiq^n4e. 

The CDs you order dur.n£ your nwnber- 
sM? will be billed ar m’^4ar Qub pricei 
whch currently afe $I4V8 to Jli.Va— plus 
shipping o^dhondling. |Mgltipfe-unir sers 
moy be Sdrtiewhothighff-I After conipfeling 
yourerKallrnenrogroomanP you mn-y ^ one ■;- 
membeeshtp ol any knw; jj you detde to 
continue as a nrambec you'll bo ol^We b* 
.:X* nvpaey -5a ving bonus pfen It lc?s you buy 
orw CD at holf ptree lor S(xh G? you buy at 
neaular CbbprtCOS 

10-Day Frte Tfiah W&H wnd details d ihe 
Oubs opercHDn with your rnhOcfutiOi'v 
shipment. H you ore not safeJied Idr ony 
feasori whal*aeven lust relurn ^orylbing 
within 10 d by* ond youwvn have no h#ther 
dbiigoiiffi. So whyoci choose 3 CDs lor 
$1 right now. 

ADVANCE BONUS ORTH; As a speed 
□Fief lo new members, rdw Ooe odditiond 
Compod Dsc ngft no^ axJ pay Ort^ $6"9S 
It's O dwee to gel O faurth ^derttkin at a 
Super low pace! 
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SvFhJ fnr | hi" iVi e' I--I Ihl M'isrti Uviyn EXisitffi 
Hrmkltfi or nrdLTfuir ni^ color Han R^ik nt 
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mjiJj. MasterCard or Visa acre plenJ 
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CABLE T.V. CONVERTERS 



WHY PAY A HIGH MONTHLY FEE? All 
Jeaold, Oak, Hamlin. Zenilh. Scientific 
Alla nta. Magnavox and all specialized 
cable equipment available lor shipment 
with 24 hours Far Iasi service MG' VISA 
or C 0 D telephone orders accepted 
(312) 653-5320 60 Day Warranty (Quan- 
tity Discounts) 9 AM. Id 6 P.M Monday 
through Friday Central Time. Siamp En- 
velope (60t postage) lor FREE Catalog 

Midwest Electronics Inc. 

5 U 3 W. Diversey • Chicago, II 60639 
No Illinois Orders Accepted 
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(f versatile remole mntrul doesn't 
ring your bell, perhaps audio Surround 
Sound will. That's what Magna vox has 
built into three of its new TVs (two 27- 
inchers and a 31 -in, console). The amps 
and signal -processing circuits, plus ste- 
reo speakers, are incorporated in the 
TVs’ chassis. 

To gel theatrical Dolby surround, all 
you need to do is add two small Loud' 
speakers for placement m the rear of 
your viewing area, 

Passing The Bar 

Barcode readers — the latest twist in 
VCR programming — might be a case of 
a solution in starch of a problem. 

Nevertheless^ Panasonic has an- 
nounced two new VCRs (FV-4722 and 
PV-4761) tltat use a special digital scan- 
ner to read Linic and channel information 
from printed bar codes. 

What's the point? In Japan, where 
some TV program guides are already 
published with the necessary bar codes , 
it makes programming the deck as sinv 
pie as waving the wand over the page. 
But in the U.S. H with its profusion of 
stations acid cable channels (and multiple 
time-zones), it seems unlikely that we’ll 
see a bar-code version of TV Guide. 

Panasonic's new VCRs come with a 
bar-code "futKtion sheet" featuring ge- 
neric codes for times, dates and chan- 
nels. But will using these really be any 
easier than just punching in the numbers 
yourself? ] have my doubts. I'd suggest 
trying out the model for yourself, but 1 
suspect this may be a case of technologi- 
cal nverkikr 

On Your Mark.*. 

What's the most annoying thing about 
using a VCR? One item high on most 
people's lists IS that irritating delay be- 
tween the time you hit PLAY and the time 
the picture actually appears. 

Owners of the Bela VCRs have king 
pointed to this minor problem as one 
more sign of Beta’s technological superi- 
ority over VHS. In Beta, the Loaded tape 
is immediately wrapped around video 
head drum as soon as the cassette is 
loaded. Tliis means Bela decks can 
switch Into Play without any delay. In 
VHS, on the other hand, the loaded tape 
isn't wrapped around the head drum 
until you hit the play button. So, it takes 
a few seconds for the VCR to wrap the 
tape around the drum. 

Though it might seem silly to worry 
about such a short lay;, anyone who 
spends a lot of time editing or shifting in 
and out of Fast Forward with a VHS 
VCR knows how aggravating it can 
become. 

After more than 10 years, VHS has 
finally solved the problem. Akai has just 
introduced what it calls the "Quick 



Start” VHS VCR, model VS-M930U-B 
($849). By keeping the tape fully loaded 
around the drum at all times, it allows a 
nearly instantaneous shift from Stop to 
Play. 

This top-of-the-line model also in- 
cludes Hi-Fi audio, an MI’S stereo TV 
decoder, digital circuitry for special ef- 
fects and picture enhancement, and a 
new universal remote control. Akai is 
also offering the Quick Start feature on 
two less expensive decks. Toshiba plans 
to introduce fast- loading VCRs some- 
time later this year. 

Digital Advance 

While Akai lias refined the VCR's me- 
chanical performance, NEC continues to 
break new ground in using digital tech- 
nology to improve the video picture. 
NEC’s new DX-5000 offers the latest 
version of the company's digital video- 
noise reduction system. 

Video noise is the cause of 
the random graininess and 
snow that often distort vid- 
eo images. This model's 
noise-reduction system 
helps combat noise in both 




"Quick Start" VCR from Akai permlli nearly 
Jnitantaneou* PJay.'Rword In VHS decks. 




NEC's OX-SOW employs digital circuitry 10 
remove raise, improve color In Video image. 



the cdcir and the brightness portions of 
the video sign.il- The result is n. very 
visible improvement in picture quality on 
any tape that suffers from excessive 
noise, particularly alder tapes or tapes 
recorded at the slowest recording 
speed. Kudos to NEC for using digital 
technology for mare than gee-whi^ spe- 
cial effects, 

Super Update 

The "Super' 1 VHS system reported in 
June s issue (Homr Vid™, page 21) has 
arrived here earlier than expected, 

By the time you read this, the first 
Super VHS VCRs should arrive on retail 
shelves. They II be joined by other mod- 
els in September, and by the first Super 
VHS camcorders. 

Tile system, which promises 420 
lines of horizontal resolution when con- 
nected to a hi-res TV, makes its dehut in 
JVC’s HR S7000 VCR ($1200). S-VHB 
decks from Zenith, Hitachi and RCA will 
hit the hoards soon. Next month, JVC 
will bow a “Super” camcorder with 450 
lines of resolution, that uses a full-size 
VHS cassette. RCA will follow with full- 
size and VHS-C camcorders. M 
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High-Tech Sampler! 

Thousands of Exciting values Are Yours at Radio Shack 



Budget-Priced CB 2- wav Radio 
With LED Power Meter 





Dynamic Mike Included 



59 95 



• Compact — Fils Under Most Dashes 
■ Keep in Touch (or Fun and Safety 



Superhet Radar Detector 




^0095 LOW AS 520 

| pQf Month ' 

WJEh Dairying cast, 2 ptiwi r wnfcfr Vl VS* 

maunl, tiedown eltp« , -maunling ftinfwar*. 




Realistic TRC-415. Never drive aJone again— now you can 
economically add the safety and convenience of CB radio! 
Emergerwy assistance, directions and road conditions are 
always just a call away. Small size (2 x 49/ie x S'A?") lits under 
most dashes. Ceramic filters for superior selectivity. Fea- 
tures 4-step LED ssgnal/RF power meter, easy-10-nead LED 
channel display, automatic noise limiter, hysteresis-type 
squelch control and a jack on the rear panel for adding an 
external speaker. #21-1509 



Wireless Remote Control System 



Best friend a driver ever had. Small enough to til in your 
shin pocket h yei incredibly sensitive* GaAs Schorl ky diode 
front and for maximum rangs. Each detector Is critically 
tuned by hand. Our exclusive FAST m circuit reduces false 
alarms without compromising sensitivity Separate tones 
and warning lights for X and K band signals. Pulse rate of 
selectable lone and/or warning light increases as you ap- 
proach speed radar. Panel lights auto-adjust to day or night 
brightness. 422-1617 

Hjdir itHMicri ran sond p-ohutHwa Uu mi? uo by wile nr kjc-ai law 



Burglar and Fire Alarm System 




Hand-held transmilter turns on your house lights as you turn 
into your driveway! Switches lights and appliances on/off 
from inside or outside your home or office. Receiver/ 
transmitter module has an AC outlet rated at 400 watts. 
Controls up 10 three more devices using Plug'n Rower Mod- 
ules below. #61-2675 

Appliance Module. 2-prong plug. #61-2691. 12,95 
temp Module. On/off control. #61-2662, 12.95 
Wall Switch, With override. #61-2683, 12.95 
Universal Appliance. 3-prong plug. #61-2684, 13,95 

All Pktg'n Pdwm ’ pnidueii are UL lisStrf AC T-ansniUler i«|uirn tulldv- 




Enjoy whole-house security with our SAFE HOUSE* perim- 
eter and interior alarm products. 

(1) Control Unit. Four independent burglar alarm loops, a 

fire alarm Jgop, and a tamper protection loop. Backup bat- 
terras, extra. #49-470 159.95 

(2) Four-Channel Emergency Phone Dialer With Re- 
mote, DiaJs up to 12 numbers. 449-432 199-95 

(3) High-Power, 2-Sound Siren. Loud rise-fall or steady 

sound Weatherproof. #49-525 P , 39. 95 

( 4 ) Alarm System Smoke Sensor. #49-481 34.95 



Radio Jhaek 

A DIVISION OF TANDY CORPORATION 



Your Radla S^act Technology Stores h&ve ihfiuHAda fli Hems in atock including 
fliselrgnic pans, anlennaa. books, Cubes. heBfty kita, telephone BOtessoriBS, wire 
end cabla. balfenes and hundreds of olJw ha/dHo-lind llema* 

Prices apply *1 parJippaiinfl Had* 5h*i:k hivm anil deaMiri 
•CitiLIn*' «rrtrfvingi ti«kl (fWI Ml AfliMUl fMYnwnl mar rtoponifing on tulartt 



FREE Radio Shack Catalog 

Mail to- Radio Shack. Department Bfl-A-llB, 

300 One Tandy Cantor, Fori Worth, IX TE10? 

NAME 

STREET 

CITY STATE — Z3P 








NEW/WORKSHOP 



Trim-To-Fit Doors 



I ere's a quick and easy 
way far you to remodel 
existing cabinets at a fraction 
of the coat of installing new 
units. Versadoor offers a full 
line uf solid red onk doors and 
drawer faints that are hand- 
sanded and ready for finish- 
ing. Doors are available in 
five widths— 1U, 13, 16, 19 
and 22 in. —and five 
heights— 14 te. 19, 22, 28 
and 48 in. Drawer fronts 
come in 13 r 16, 22 and 36-in. 
widths and all are 6 in. high. 
Simply order the correct size 
replacement door or drawer 
front, apply a finish and install 

W\ 




To make custom -fit doors, first 
r|p the door to desired width 
using a portable circular saw. 



it. The Versa- 
door system will 
accommodate 
odd-size cabi- 
nets, too. The 
dtxsrs and draw- 
er fronts can be 
trimmed to fit 
virtually any cab- 
inet. First, rip 
E he door to width 
using a fine- 
tooth saw blade. 

Then, cut off the 
oak trim, crosscut the door to 
length and reattach the trim 
to the door's end. A 1 6 x 28* 
in. dtmrcosls about S37. A 16 




Thw cant«nparaiy r EUrapean-styde red oak 
door* and drawer fronts haw V -grooved sur- 
face! and Integral, cominuoiii oak pulls. 



x 22-in. door is $29. A 6 x 
16-in. drawer front is $14. 
Versadoor, Bos 2959, Win- 
ter Haven, FL 33880. 




After sawing oh the oak trim, 
cut the door to length. Reattach 
me trim with glue and nails. 



Finally, apply a finish such as 
st^i n, paint or vamlih. Note the 
continuous pull on door end- 



Smooth-Sanding 

Sticks 




Sanding stick has tapered nose 
for sanding in tight spars- Abra- 
sive belts are sold In l O-packs. 

Now it‘s easy to sand small, 
hard-to-reach areas thanks to 
the sanding stick kit from 
Woodcraft. 41 Atlantic Ave,, 
Box 4009, Woburn, MA 
91886, The V4rin,-wide x 
fj'/L-m.-kmg sanding stick ac- 
cepts ii WTtL -wide x 12 %- 
in. abrasive belt. Thu stick's 
spring-loaded end hotds the 
belt firmly in place. The kit 
(327,50) consists of three 
sticks and 30 aluminum-oxide 
abrasive belts, Extra belts 
cost $8.50 per IQ-pack. 



Go -Anywhere Soldering Iron 



Wellers new Pyropen is a 
pencil-grip, cotriless solder- 
ing iron. 11 k 1 slim, 9%-in.- 
long tool operates on butane 
and holds enough fuel for a 3- 
hour job. Inexpensive butane 
refills are sold at hardware 
stores and smoke bihops. 
But, the Pyropen is more 
than a soldering iron. 

It can also be used as a 
torch to braze metals arid 



make jewelry, and as a beat 
gun to shrink tubing, weld 
plastics and cure adhesives. 
The tool comes with a sol- 
dering Up, hot-air Lip, lurch 
ejector, tip-cleaning sponge 
and steel carrying case. It 
costs about $61 at hardware- 
stores and home centers. 
For more information, con- 
tact Weller, Box 728, Apex, 
NC 27502. 





i , 
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Co* diets loldeflng iron ha* an adjustable temperature range &e 
twnn 392 and 932 F. Several optional tipi are alio ^variable. 



Plug- In- And- Go Nall Driver 

If you're looking for 
a quicker, easier, 
more efficient way 
to drive nails, then 
try Duo-Fast*E new 

Electro- Drive I 
eU**trir nailer. This 
easy-to-use, plug- 
in -and- go nailer 
ebminates the need 
for a compressor 
and air hose. The 
tool (mode! EFN- 
764] drives lf> 
gauge finishing nails 
in lengths from ^ 
in. to- 2 in. The nails have T- 
shaped heads and come in 
strips of 69 nails. The tool's 
easy-kelua,d magazine holds 
two nail strips (120 nails). 

The electric nailer is de- 
signed to handle most finish- 
nailing applications such as 
paneling, cabinutmaking and 
window and dnor trimwork. 

Ii features a safety yoke 
that must be depressed 



Erect rk nailer provide* a quick, easy way to 
drive T-head finishing nails. It aceepti nails 
that range In length from Vs In, to 2 ln- 

agninst a workpiece before 
the tool will fire. The 9- pound 
tool comes with a carrying 
case, safety glasses and op- 
erator's manual. The nailer 
costs about $695 and is avail- 
able at hardware stores and 
Duo-Fast dealers. For more 
information and details, con- 
tact Dun- Fast, 3792 River 
F!d. , Franklin Park, 1L 
60131. fw 
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.22 CAL PELLET FIRINO TARGET PISTOLS 
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Inside Detroit 



BY JIM DUNNE 



Aerostar Pullback 



Triangular wlndswi gone. 

L ess extreme in appear- 
ance is this future Ford 
Aerostar. But the charges 
make the small van look more 
modern than the current de- 
sign, A major change is the 
windshield. It wraps around 
at the sides &o that the trian- 
gular windows can be elimi- 
nated. .Also new are the ver- 
tical door handles that will 
make it easier to open and 
dose the sliding door. It is 
uncertain whether the sliding 
door actually operates on this 
model, or is just dummied in. 
Note that there is no visible 
slide bar along Ihe middle of 
the body. Wraparound tail- 
lights update the view of the 
nsar, if lhi& styling prototype 



is okayed, Ford will not have 
it in production before the 
1989 model year. 

Chryiler's 
Hottest Engine 

Jt will be in the Chrysfer-by- 
Masemti 2-seat convertible 
next fall when this made-im 
Italy luxury barge hits the 
showrooms, Maserali took 
the basic 2, 2-liter Chrysler 
Four, added goodies like dou- 
ble overhead cams, Ifi-vaJve 
breathing and a turtxKharger 
with intercooler. Output is 
200 hp, with 220 lb. -ft. of 
torque at a relatively slow 
3200 rpnru A Getrag h-speed 
manual transmission is the 
only gearbox that can handle 



this output. For more lei- 
surely driving] a lower-power 
version of Chrysfor's Turbo 
II engine will be available with 
automatic transmission. 

New Faces At 
Chevy And GMC 

A minor facelift is planned for 
Chevy Astro and GMC Safari 
vans next year, a move aimed 
more at a fresh look than 
toward functional improve - 
merit. Headlights use aero- 
shaped lenses, and the grille 
Sias a different bar pattern. 
Ford has a slightly altered 
grille appearance for its 1988 
Aerostar van. 

Grand Prlx 
Rollout 

Final prototype testing of the 
1988 Grand Prix put this car j 
out on the public streets 
where it was seen and photo- 
graphed by chance. The car 
is completely new, except for 
its drivetrain. Unitized body 
structure replaces separate 
frame and body. Front wheel 
^rive with a 2.8-liter V6 re* 
places rear-drive V8- Inde- 
pendent suspension replaces 
the rigid axle at the rear. 



. 1 _| Tr z* 






Chevy and GMC minivans get 
new grille* am? atfo-llgfits 

Ford, are slated for balance 
shafts to make them run with 
less vibration and noise. The 
engines are top of the ltne ? 
3. 8 -liter models that go in 
midsize and full-size sedans. 
Forrf will put the new 3.8 in 
its 1988 luxury Lincoln Conti- 
nental, while GM has wide 
applications for its 3.8, First 
installations in CM cars will 
be in the Electra-LeSabre- 
98-88 and Rmera-Toronado 
lines for 1988, 

Hie balance shafts— which 
spin at twice the speed of the 
engine in the opposite direc- 
tion of the crankshaft to off- 
set imbalance — are Currently 
used on a limited number of 
4-cylinder engines by Chrys- 
ler, GM, Mitsubishi and 



New front -drive P BH Porrttac Grand P rix wftr have a ZB-liter W, 
which Jt wW share wJth fwti &ukk Begaf and OJtfc Cutfan, 



Nevt- 9 &neratlon Ford Aerostar minivan will he a !V89 or ”90 model. 
For l9Sfl, the current body will rjti a minor grille reityie. 



This is the first nisyor 
change in the Grand Prix 
since 1978 H and should help 
restore the sporty Pontiac to 
its historic position as one of 
GM's top-selling models, . 
Drivers will note a tighter 
body, more supple suspen- 
sion., and a tauter* quicker 
feel overall. The use of a 2.8- 
liter engine, however, may 
be a mistake. Buyers will 
miss the performance of 
GM r s big VBs in this model. 

V6s Get 
The Shaft 

Two families of V5 engines, 
one from GM, the other from 



Porsche. 'Hie planned use by 
GM and Ford m V6s points 
out the fact that those en- 
gines, even with offset crank* 
shafts* are not as smooth as 
straight Sixes or V8s. 

No Surprises 

Chiysler Gorp, 's new-far- 'f© 
frnnt'wheel-drtvc flagship se- 
dans are traditional in design 
and use mostly off-the-shelf 
drivetrain and chassis parts. 
Four models will be built, two 
under the Chrysler New 
Yorker brand and twn as the 
Dodpje Dynasty. One engine, 
a 3-liter Vfi made tn japan, 

fPleatie turn fr* }m$E £?} 
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Designer Label. 



Most brand-name auto parts 
are good But that isn t good 
enough for Mr. Goodwrench. 
He recommends the designer 
fabel Genuine GM Parts 
GM parts are designed by 
many of the same people who 
designed the original parts on 
your GM car 



They re engineered to work 
together as complete units 
with your GM car s various 
systems And built to strict GM 
quality standards Including 
GM Goodwrench branded 
parts, which are available only 
at GM dealers. 

So whatever G M car you 



have— and whatever GM parts 
you need— see Mr Goodwrench. 

No one knows your GM car 
better than Mr. Goodwrench, 
No one. GM Goodwrench 
Shock Absorbers are system- 
engineered for your suspension 
system. Ask 
for them. 








Goodwrench 

GENUINE GM PARTS 






“These Are NOT,.. Sunglasses!” 




Nationally 
Advertised 
Ambervision TM 
Super Glasses 
For Only... 

* 10 ? 

(Not S59.95) 



AMBERVISION m 

REVOLUTIONIZES EYEWEAR 



As part of an enormous publicity campaign to prove that we have tbs absolute lowest 
prices available in the ration, the giant new home shopping club "USA Buyers Net- 
work" wili give away one million parr el its most expensive vision enhancement 
glasses — the rationally advertised AmbervisicrsTM Super-Glasses, lor the unbelievable 
''competition-buster 1 ' price of just Si 0 only to those who write to the company address 
(below) before Midnight. Aug 30, 1987, 



Not $100, Not $59.95 — 
Incredible Give Away 
For Only $10! 

Similar vision enhancement eyeglasses 
have been nationally advertised by 
others in leading media at $59.95 each. 
In fact, you would think that big h- tech 
vision enhancement Super-Glasses like 
these would sell for well over $1 00-00 
But during this nationwide publicity 
campaign, you don't pay $100.00 - or 
even $59.95. Vou pay an incredible 
give away price of just $1 Of Bui this oi- 
ler Is for a limited time and only 
available through THIS nationwide 
publicity campaign if you respond before 
the deadline above. 

High Technology Disguised 
As High Fashion 

Don't be fooled by I he appearance of 
ihese gfasses! These are nol ordinary 
sunglasses. They may look like high 
fashion sunglasses (in fact, they are 
designed after some of I be most expen- 
sive brand names on the market today 
- e.g. Porsche™, Carrera™, etc.) — but 
are actually the latest breakthrough in 
sunglass technology. Ambervision’s™ 
scientific design Niters out blue and 
Ultraviolet portions of the light spectrum 
that have been proven to be harmful to 
your eyes. By filtering out these 
dangerous rays, not only are your eyes 
protected from damage, but your vision 
is enhanced to a new level of perceptual 
eyesight! 



A New World Through New Eyes 

Just imagine what it would be like to 
look through glasses that make (be 
world seem sharper, more vibrant, more 
alive and more cheerful. Slip Qn a pair of 
these sleek designer sunglass “look 
alikes" and you'll notice a marked im- 
provement in your vision. The world will 
seem so crisp, so clear, that you'll leei 
as il someone had just given you a new 
sei of eyes. This vision enhancement 
experience is so incredibly phenomenal 
that it has been widely publicized by 
others as a "Vision Breakthrough". You 
literally “won’t believe your eyes!" 
Thousands of professional goffers, 
hunters, and skiers have already 
discovered and reaped the benefits ol 
these indispensable Super-Glasses - 
now you too can experience the excite- 
ment Ol ENHANCED EYESIGHT! 

What About Sunglasses 

The unbelievable truth is that OR- 
DINARY sunglasses may be dangerous 
lo your eyes. Everybody knows that 
your eyes automatically adjust to light. 
When you wear plain darkened lenses, 
your pupils open wider to adjust for 
darkness — but ihis becomes harmful 
because your eyes are now lolling 
MORE dangerous UV rays in. 
Ambervision™ lenses are g radiated to 
help shield against overhead light. 
These glasses are made with one ol the 
finest lens materials available lor 



sunglasses - cast in Cfl 39™ with 
UV40D prolection, even an optometrist 
would be impressed! The lighiweight 
frames are designed lor ulira comf (tr- 
iable wear and tear and the molded 
nose rest is designed to rest comfor- 
tably on your nose The hinge design af 
these frames allows Ibem lo be the 
periect "one size Fits all" eyeglasses. 
Your "Super- Glasses" even come com- 
plete with a luxurious black suede-like 
protective pouch. No wonder these are 
the most popular and fastest selling 
sunglasses ever sold by this giant now 
home shopping dub! 

These Ambervision™ Super-Glasses will 
not be sold to any wholesalers, dealers, 
or relate at this price They are only 
available through this special publicity 
campaign for a limiied time. There is a 
limit of two {2) pairs per address ai this 
price, but requests That are mailed early 
enough (before Aug. 30) may request 
up to live. Each pair of Super-Glasses Is 
covered by a full one year money back 
guarantee. 

TO ORDER: Send your name, address 
and $10 for each pair. Add only $3 tor 
FIRST PRIORITY shipping, handling and 
Insurance no matter how many pairs 
you are requesting Please specify 
glasses or clip ons MC & Visa users 
please supply Accounl No., Expiration 
Date and Signature. Allow up to 80 
days for Shipment. Mail to: 

USA Buyers Network, 

Dept. SG1 134, 

One American Way. 

Roanoke, VA 2401 6-8001 

DtlV, IW 

AiPfaiYrawn a a tadmark of UW. IhC 
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will be offered. It will team with si 
Chrysler automatic transmission as the 
only powertrain available. 

Olds Down To One 

After 90 years of building rear-wheel- 
drive cars, and a proud history of V8 
engine leadership, Oldsinobiie is down 
to a single mode], the Custom Cruiser 
station wagon, that offers those fea- 
tures, With the introduction of the new 
Cutlass Supreme for 1988 h all the other 
car lines will be front-drive desij^is that 
use 4-cylinder or VS powerplants. How- 
ever, Olds plans to build the Custom 
Cruiser at least through 1992, By that 
time, according to OMs insiders, the 
division will have a new VS in produc- 
tion, a small one of less than 4 titers. 

Solve This One 

Pontiac was troubled with the problem 
of putting power steering in the Fiero 
until a solution was found that will show 
up in the 1988 models. Because the 
engine is in the rear of this car, lung 
hydraulic lines had to be run from the 
pump, mounted on the engine, all the 
way up to the front of the car where they 
attach to the steering gear. Space for 
bousing the lines, and the extra weight 



needed to make that system work, 
made the whole setup awkward at best. 

Solution: Put an electric pump for the 
hydraulic system in the front of the car 
right next to the steering gear. Let the 
electric motor take the place of the 
engine-mounted V-belL Now there arc 
nn long lines snaking from the engine up 
to the front. And, the feel of the new 
setup is more precise in control, with 
less feedback from road bumps. 

In Reverse Order 

Pontiac will use only 4 -cylinder engines 
in its Grand Am models starting next 
year. Base engine will be the 2.5-liter 
Iron Duke that Pontiac designed a de- 
cade Rgix First upgrade will be the Olds- 
de signed 2.3-3iter Quad Four. The Bra- 
zilian-made 2-liter turbo rounds out the 
lineup. An unusual twist: The smallest 
engine, the .2 -liter, is the most powerful 
and sells ;it the highest premium. The 
biggest engine, the Iron Duke, is stan- 
dard and is tile least powerful 

Secret Carburetor? 

For many years you've heard claims 
abouE a miracle carburetor that can 
double your mileage, and at the same 
time produce cleaner exhaust- But, so 
it's said, oil companies have supressed 
the invention in order to keep gas sales 
from turning their profit sheets red. 



There are no miracles. Mileage im- 
provements come in small steps. The 
nearest thing to a miracle carburetor 
that I've seen is a new type of fuel 
injector being developed by a joint ven- 
ture of Orbital, an Australian research 
company p and Walbro Carburetor Group 
of Cass City. Michigan, The injector P 
when installed in a 2-cycle engine, is said 
to boost power by 40 percent, deliver 
slightly better fuel economy, and emit 
equal or Sower exhaust emissions. En- 
gine complexity can be cut by 2(X) parts, 
and weight reduced 30 percent. 

The key is a fuel injector that premis- 
es gas and air. just as a carburetor does. 
This premix r in a 3: 1 air-toTuel propor- 
tion, is spurted into the normal combus- 
tion chamber where it combines with the 
regular inlet air. The result is more 
complete burning of Lhe fuel from gas 
particles that are one-third the stze of 
those in a carbureted engine. Because of 
the air-fuet injection, the fuel particles 
tend to keep their small size, and don't 
readily combine with other particles. 

Walbro officials figure that the soon- 
est this injector can he produced for an 
automobile is 1995. and that would only 
be true if the decision were made today 
by an auto company to adopt the whole 
2-cyde system- Currently, Ford and 
GM P among others, are researching the 
"miracle injector, ‘ P VM 




Be your own 
boss with 



your own 
small-engine 
repair business. 



Nkl shows you, hnw m service mowers. garden 
tqiupnicni . snow btowm h chain saws, out- 
boards. motorcycles and mofc. Then shows 
\m how to Mart and run your wwil buaneu. 

If you 1 pc looking for independence 
. . .for extra income in your spare Time 
. . fbt a productive wiitcine m career . 
thm look into the NR[ home-study 
course in Small Engine ftepaif. 3i sa greai 
way td^etyuiir own^jtl- of pan -time buMnrv 
And there's plenty of loom for trained. people. 

beam m Home m Spare Tunc 

No need (o qutE yum pb or travel to night 
school, XRI trains you right ai home. You learn 
widi ,, bkr-dat ,! Ees^ru Ehat show you how Id 
service aimcHi everything that use* small motor* . 
And you learn at yc^ convenience, 

Train on 1 HF Engine 

As pan of the MU Hauer Course, you get a 
brand-new. 5 HP Tecum^b engine plus a powei 
generator to train on. You leant to trouhleshoffl, 
tlo Euneups . even tear down for valve and ring 
fobs. You ietuu using professional tods like a com- 
plete wrench set, inductive tachometer . vdi-ohm- 
mitiiampmcier, overhaul equipment, and more 






SCHOOLS 

McQnw-HII 

Conllnulng Ertucilton C&ntar 

WraHnglwi.OC 20ffi» 

Wail give you tomorrow. 

Herat rush he ihn esne tree e jEtiog 
l n Jrt snacked. I mvnai stand titora ia no 
obiloalkin. NO SALESMAN i^illCaLL 



IS 



Atidrara 



CnyJStaiftK'S 



pmHJ 



1 1 0?-Q4f l 

I 



Choice of Two Course* 

There’s the IlMeson Basic Course, concert- 
i racing nn the lucrative lawn and garden equip- 
ment business. The i>- lesson Master Course bas 
it all, adding IrasortS unchain Siwl, iliopccL, 
outboards, light mdiuntal equipment, snow- 
mobiles. and even mntnrcycles. 



Exdudve f-actmy Training 
Your Masiei Course includes five intensive 

■ lays of optional murting ai the Tecumjeh Factory 
Service School . Elere you'll wutk with master 

i Lfduikmu , gening fitsi- hand experience ii"s al I 

■ Irtigned to prepare yau for s ucccsh. 



Free Catalog, No Sdoman Will Call 

Out big catalog tells all the tacts, nn 
salesman will ever bother you, Take ihe firei 
toward running ynur awn life and send 
If coupon ha* been used, write NR1 
3939 Wisconsin Aw., Washington, 
D C. 20016. 



n Ait CuuIiou^ (Urt^mlibr S 
Hapfing Qturm tiJiring 5 ifla: 
Tflchrnfcnjir 

□ Aut-jTrjlfre Macfimcs Course 
O Awirai Sending Cnuraa 



O GtxwiuVfmicm BflHfwica 
P CeOx Ttf AjfrAV»a Gemma 
□ CtnpAC 0W1ITW3 
ycnpggnjwlpx 
L Irtentv* Cadw 

G VDckP^H^nfrCo™ 



Fix C*™p a?jnm 
dppr-J-cil mXtw Cl Dll 
GcftKMPw^-i 
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NEW/ HOME 










Build A Spot In The Sun 



T he Sunspot is a 
compact and af- 
fordable sunroom 
shat is designed for 
easy do-it-yourself 
consE ruction. The 8 
x 11-ft structure is 
comprised of ex- 
truded aluminum 
frames and inter- 
kicking panels uf 
insulted glass. 

There are 34 major 
components, no 
part weighs more 
than 70 pounds and., 
according to the 
maker, two people 
can construct the 
Sunspot in about 12 
hours using com- 
mon hand and. por- 
table power tools. 

Build the room un a 
foundation of con- 
crete, bricks, block 
or wood. Check 
with your local 
building codes for 
requirements. 

The basic Sunspot costs 
about $7500. Some of the 
many options available in- 
clude bronze -tinted glass. 
tow-E glass, sliding door, op- 
erable skylight, awning wirt- 
dfow fc ventilating fan, quilted 



Automatic Water Watcher 

Water conservation is an im- 
portant issue m many com- 
munities and this simple de- 
vice can help you save both 
water arid money. True 
Temper's water controller 
($14) delivers water for a 
desired length of time and 
then shuts off the (low auto- 
matically. Simply attach lire 
device to the hose bibcock 
(as shown), at the sprinkler 
or in the hose line, adjust the 
ohiItg] dial and turn on the 
water. It will deliver between 
85 gallons and 595 gallons of 
water depending on the set- 
bug. Contact True Temped 
Box 3S00 i 465 Railroad Ave. , 
Shircmanstown. PA 17011. 



Easy-in-bufild solarium feature* extruded 
aruml rium frame and Interlocking glass pan 
efij. It's shown with optional sliding door. 



After attaching the rafters to the wallplate 
and the front rail Install the purlins. Simply 
push down to lock the purlins In place. 



shades Etnd blinds. For more 
space, you can add on option- 
al 3< > ‘/.-in. - wide sunrtx m 
modules. For more informa- 
tion and details, contact 
GL)L, 1m. , 215 E. Roosevelt 
I Ave., Zeeland, MI 49464. 



Set dial for desired water flow 
— between 85 and 595 g^Nans. 
Device shuts off automatically. 



Cooking 
With Class 

Webers new Gene- 
sis line of gas barbe- 
cues features a new 
cooking system that 
uses no lava rocks. 
Instead, two layers of 
porcelainized steel 
bars, called Flavor- 
izer bars, are be- 



tween the burners 
and the grill. The L- 
shaped bars distrib- 
ute heat evenly and virtually 
eliminate flare-ups. Other 
features include stainless- 
steel burners, pushbutton ig- 
nition, 540 sq, in, of cooking 
are i\ and pi trcelam-on ■ steel 
grid. The Genesis II grill, 
shown, costs about S5fl5. 
Other mckdets range between 
*350 and S576, Contact We- 
ber Products, 200 E. Daniels 
kd.. Palatine, IL 60067. 



and a Impound LP tank. 



Ffavorl?er ban replace lava 
rocks and help to reduce flare 
ups. 8ar* are dishwasher wife. 



Great View And 
Fresh Air, Too 

Velux hris introduced a new 
skvlighl that has 3 ventilation 
flap — a feature unique to 
fixed skylights. Open the 
flap, located near the top uf 
the unit, to exhaust stale, hot 
room air and admit fresh air. 
A protective shroud covers 
the vent to permit use come 
ram or shine. A removable, 
easy-to-dean filter keeps out 
dust and inserts. ( Operate the 
vent with a pull conf or an 
optional control rod. The unit 
has a wood frame and alu- 
minum step- flashing 
thit requires no 
caulking. Copper 
flashing is also avail- 
able. The model FSF 
skylight comes in six 
sizes from 21 Va x 
27Vi in, ($123) up to 

44 : rt x 46^ in. 

($232). Each unit 
has double-insulated 
clear glass. Glass op- 
tions include law-E, 
bronze or gray tinted 
and Laminated- Velux, 

Box 3268, Green- 
wood, SC 29648. FM 



Optional control rod make* It 
easy to open «md clo*e flap. UnJl 
comes with a simple pull cord. 



With the ventilation flap open, .stale, hot 
air Is exhausted as fresh air enters |ar- 
rowi|. A filter keeps out dust and bugs. 



■1.H 
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Save Gas, Save Engine with “POLY” 



The following introduces one of I he 
most fully tested and proven gas saving, 
friction-reducing engine treatments ever 
to reach the market! 

The 5#crof it Toly" 

+, R>ly’ 1 is short for polyteimnuomelhybne 
CTFE), the slipperiest substance known to 
man. fl9ftl Guineas Book of World Rec- 
ords). hzuolon Corporation, makers of 
Slick 50, invented a way Bo permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quail of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature causing your oil and 
engine to last longer. . . plus it reduces 
metal wear, defraying costly overhauls, 

Years of Tasting and Un 
Hava Proved It Thiel 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road: 

The Mareh/April 1982, p 35 issue of 
^Consumer Digest™ magazine slated, 
+b S3ick 50 does reduce engine hem and ordi^ 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon. 1 ' 

One of the country 's most respected re- 
search institutes reported applying a power- 
ful ultrasonic cleaning process to a Slick 50 
l rested engine and were surprised at iui per- 
manence "We actually expected the Perm- 
ian Slick 50 TFE Resin coating to also be 
removed, bui later found it was still there ” 

“Dune Buggies & Hut VW magazine 
April 1963 issue records the results of their 
one year testing of Slick 5GL “We can indeed 
say scientifically that Slick 50 does work, 
and that it docs reduce engine wear! .for 

the price of one treatment when compared 
to engine rebuild, we feel Shat you'd be 
money ahead using Slick 50" 

The federal Aviation Adnurustrnlinn has 
folly accepted a similar product for ai rcraft— 
Slick 50 Aircraft Piston Engine Treatment 
fF.A.R. #3349). This FA A endurance test 
simulated 1400 hours of engine use. 

The power technology laboratory at a 
leading southwestern university stated 
“Slick 50 does increase horsepower and 
decreases fuel consumption in testa done at 
the university." 

The Space Shuttle Columbia uses the 
chemical "poly " in its gears and bearings 
because it is Ehc only chemical lubricant 
which can withstand the heat and corrosive 
elements of space. 

Perhaps most d ramatic of all is a torture 
tesl overseen by the Ante motive Services 
Council for frnnsykaiira and shown on 
WTVE television Three cars with 15,000 
to 129.000 miles on ihem were treated with 
Slick 50. Six months later the oil whs drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




There isn't room here to tel] you about 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you're 
si ill skeptical , send S2-00 to cover printing 
and postage costs, and we’ll send you de- 
tailed test results plus actual Letters from 
users who report how Slick 50 saved their 
engines and saved them money! 

life Easy to Treat Your Engine 

A few minutes before oil and interchange, 
add ihe engine flush you gel Tree with each 
order to clean out the engine . Let the eng ine 
idle for 5 minutes. Then drain the oil, change 
the filter and add the proper amount of oil, 
less one quart. Add one quart of Slick 50. 
drive for 30 minutes, and leave it in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the “poly r ‘ between 
the parts where it is burnished into the pores 
of ihe metal 

Only One Treatment Necessary 

It's permanent, so you do it only ance^ 
not each time you change oil. One quart of 
Slick 50 will treat all standard 4, 6 and 
fr-cy tinder gasoline and diesel engines. 

Workm with Meet Oils 

Slick 50 will work with all peErolcum- 
hased oik and all synthetics compatible with 
pctiolcum-bascd oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go hack to a graphite type 
if desired. 

4 Ways Slick SO Save* You Money 

Ifour actual percentages may wy depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
mailer what your conditions. Slick 50 can: 

1 . Increase mileage 

2. Increase horsepower {small economy 
cars and large RV"s really need this) 



3 . Reduce operating temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4 . Minimize or eltmi nate costly overhau ls 
by reducing engine wear 

U p to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American ftetroleum Institute service classi- 
fication SF-CC-CD. 

Tharei No Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's on opportunity To make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier in 
Sell than many other products. Free dealer- 
ship information is sent upon request. 

Fur purchase or further information 
call Lull-fret 14KM)-S2S-M24, ext 8 (in 
California I4JM-28MBS9> or s*nd to: 
Piogreaidve Energy Corporation, £55 
South Bent Avenue, #B4, DepL PMflST, 
San Marcus, California HtSMStt. 



1 wam to improve my car’s performaoco 
and save my engine — rush me dak tree 

□ Orve Slick SO at S39.95 + £400 shipping 
and handling . Cnhi Rcsidra* ii ads c% sai tan. 

□ Give mo tree shipping and handling for my 
order ol 2 or more al 139.95 each. 

C Chech p can □ Visa/MasiecCerd 

Card# 

Exp. Dale — _ 

Name . 

Address 

a truer afkfrm if possM Wff for UPS dStfWfyj 



Eity State. Zip. 




progressive Energy Corporation 



265 South Befit Auenuo. *6-1. Depl PWSB7 
San Marcos California 
CALL NOW, TOLL FREE 1^00-525-0424. 

IN CALIFORNIA. TOLL FREE 1^0C-23^S55S. 

«E9B7 ‘ProgrMiive Ennrgv Coni 
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Stand On It! 




R emeber how eaay it whs 
Uj work tin that little 
MG Midget? You could just 
open up the boni^t ami sit 



down nn t hi? tire while you 
Hcfjusted the Viilves, Quite h 
change from leaning and 
stretching to linker with the 
pickup truck, E-Z 
Mecharuc Step I 
adjusts to fit over 
tires from 5 in, to 
14 in. wide. The 
treated wttudun 
slats are spaced to 
let the mud fall 
through. It col- 
lapses completely 
for storage and is 
easily portable for 
on-the-road main- 
tenance. Sold di- 
rect for $39. 95 
plus freight (check 
or money order 
only) from b&ti 
Products, K(X 
Box 244, Wam- 
pum, PA I6157 h 
(412) 535-8840. 

Also available is E- 
Z Mechanic Step 
II for cab-over and 
stake trucks. It 
costs $59.95 plus 
freight. 



E-Z Mechanic Step I hooks over ihc lop of 
your truck tJrc. giving you eaiier an0 wf^r 
accKS to ymr engine compafiment. 



Dial That Lash, 
Then Jam 

Lashing valves can be a tough 
job, especially after the end 
of the valve stem gets worn 
and concave. Then the flat 
feeler gauge tells you that the 
clearance is correct, but your 
ear will prove that wrong af- 
ter you start up the engine. A 
dial indicator is best, but, how 
do you keep it nn the valve 
retainer? Clamp Adjust-a- 



Valve T s locking pliers m the 
adjuster nut; loosen the nut, 
and then adjust the setscrew, 
Tii) the locking pliers up and 
down to get a true value for 
che clearance,, then tighten 
iheniiL Adjust-a -Valve costs 
$G9,95 plus $3,50 for ship 
ping and handling. M's avail- 
able from Mainline Develop- 
ment, RC.L Hnx MWkJ, San 
Luis Obispo LA 93406* 
(805 ) 543-3242. m 





AdJusi-^-Valvr wlii uht ail Ihnc hl!-or-mtas 
out Qt valve adjusting oy holding the jam 
nut while Indicating clearance. 




Electronic 
Hound Oog 

Kefrigcrant leaks in automo- 
tive air-Hcanditioning syslems 
are tricky to Bud sometimes. 
Unlike refrigerators, the hos- 
es and components all have 
seats and joints where Freon 
can sneak past slowly. It's a 
good idea to assume that any 
part Lhal has been removed 
leaks. The $82.50 (includes 
postage) PE HU8 Automatic 
Leak Detector win sniff out 
even very small leaks. From 
Prestige Electronics, 23375 
Dequindre, Hazel Park, MI 
48030, £313) 545-1757, 



Rust Never 
Sleeps 




Gobbcr rial with 3M i Run 
Avenger corrojiwi eraser. 



Just A Little 
Pick-Me-Up 

The $5,99 Mini- Vac is small 
enough so fit in the palm of 
your hand, or better yet, in 
your car'^i glove compart- 
ment, If you're really messy » 
there's one lhal plugs into 
your cigaret ligbler. It's 
made by Counterparts Auto- 
motive, RO, Ikjx 050, Glen 
Gove* NY 1 1 542, 




Tfw battery^powereo Mink-Vac 
helps you flay ahead of dirt- 




TUt PE 60S wIN inW out even 
the smartest Freon leafei- 



Fainting over rust just bides 
what's going on until it has 
eaten through the panel com- 
pletely, Hu si Avenger's for- 
mula, applied with this pen- 
shaped device, converts nist 
chemically mlo a pa ini able 
primer within a minute or 
two. Repeat the application, 
allow the area to dry for 15 
minutes and proceed with 
painting. It's $5 wherever 
3M retail automotive pnni- 
ucts are sold. 



Ouch! 

Avoid Uwi leEl-tale stalls of 
parking y mir car next lo less 
than considerate people. 
DUK-GARD's magnetic 
bumpers offer 6 ft. of protec- 
tion for each side of your car 
and slow in [heir own tia>* in 
the trunk. Order from Pole 
Protection, p.0. Box 813, 
Vernon, CT U6Uti6, t2«3j 
H7i-rt7fi2. They're $29.95 
plus $3.50 si lipping. M 




Magnetic DUR-GARD protect! 
your doon in parking loti. 



50 
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Sport Truck 
Buyer’s Guide 

Afl the specs, features and 
prices on 25 '87- 88 
sport/utifity vehicles. 



Sport Watches: 
Time To Play 

We pick the Pest of the newest 
feature-packed, specialized 
sport watches. And they tell 
time, too. 



Garden Tractor 
Shootout 

We compare five 16 to 1 8 hp 
tractors costing from S3 000 to 
S8000. How hard do they 
work and which ones grve the 
best value? 



Machine Gun 2000 

Line up the sights and squeeze the trigger of the M-249 
squad automatic weapon — the newest shoulder -fired enemy 
tamer for the American foot soldier. 



Battle Of The Behemoths 

You've seen the television commercials. Now get the real 
facts in this road-and-track comparison of the Lincoln Town 
Car and Cad iliac Fleetwood Brougham. 



EU5 

HEAT 

PUMPS 

the economical way 
to heat water for: 
homes-pools-spas 




WDIA < 20- H 



EUS HEATERS 
USE Vi TO Vi 
THE ENERGY. 



EASY INSTALLATION 
SAVE UP TO 70% 

(' 2 to 3 years 
average payback) 

PURCHASE DIRECT 

ENERGY' UTILIZATION SYSTEMS 
P.O SOX 4100 CHS 
JOHNSON CITY.TN 37602 
{BIS) 232-S140 

on rft'ch't cufir J/’d w.rlrr uSJNje 

nw HGr 
lUHI/AHQIN 
I SYS 1 E MS 




GASOLINE 

ENGINES 



5HP &n5»i .. . » 

flHF T«umwti hbrntif'il* S*99.9S 

TDQjmsoh Venial M.K 

IDHp TstufriMh vertical tied .. ..1239 9i 
500 Will TdhS OflWfllor f23S 95 

7 Sri ft riP Engines, 500 no EdOO wctr 
G tinetators. n't *t Dfetaunt PtfC*a 

SMALL ENGINE CITY 

2«r2Lrraalfr So.Depi PMB 

MN K44M 612872-^260 
I-0DO-W5-44M 
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BUILD YOim OWN 
ROCKET MOTORS) 


II 


I * 40 POUNDS THRUSH 
1 * FIFTY CENTS EACttl 

* BUILD A DOZEN IN AN EVENING? 


u 


M^vdlltag i*J 

YWKHC SAMPLE b> M HUM WW MWEM 
HAM rsUHHL 1 lm WIN 1 » II H 11*1 M feWM 


A SeiMfS^mic 

DW PMB THETiLEfLITtCMDMhii. 
pnq 1162 a uth^ It Mi B 7 W 
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TM AN EASY GUY TO SATISFY. 
I ONLY WANT THE BEST/ f 



INTRODUCING SIERRA: 
THE ULTIMATE PICKUP 
FROM GMC TRUCK. 



You demand a lot of your 
possessions 

To fit your life, a vehicle must do 
more than simply fit in your driveway 
Now there's a new truck to meet 
your highest expectations — and 
exceed them: Sierra, the a II -new full- 
size pickup from GMC Truck 
Full-size outside. 

Sierra is dearly a new concept in 
pickup design But it's still a full-size 
pickup designed to do a full size job 
There's a choice of 6V?‘ short- bed or 
8' long-bed models. And the long- 
bed can still accommodate a 4‘ x 8' 
sheet of plywood between the 
wheel housings. Complementing the 
room is a big choice of powerplants 
The amazing 4 3 liter Vortec V-6 
engine is Standard (except on 3500 
models which feature a standard 
5. 7-liter V-8), or you can select from 
a wide choice of available V- 8s, 
including a diesel Thanks to elec- 
tronic fuel injection, standard on 
every gasoline engine, Sierra offers 
instant starting response and Out- 
standing aver-the-road performance 



— all the power you need forfull- 
size jobs, like lowing. When properly 
equipped, Sierra can move up to 
19,000 lbs, including itself, passen- 
gers, trailer, equipment and cargo. 

Yet, with the available five-speed 
manual overdrive transmission and 
\tirtec engine, a two-w heel-drive 
Sierra is rated at a thrifty EPA esh 
mated MPG city 1 7 and highway 23 
Full-size inside. 

There's room for three adults 
inside Sierra's handsomely appointed 
interior, and even more shoulder and 
leg room than previous full-size pick- 
ups from GMC Truck. And Sierra's 
advanced aerodynamics help enhance 
its quiet, comfortable ride 
Built to be driven. 

Sierra features a new independent 
torsion bar front suspension on A x 4 
models, and a newly improved two- 
wheel -drive front suspension And 
there's a new standard rear-wheel 
anti -lock brake system (operable only 
in the two-wheel -drive mode on 
four wheel drive models). The [nsta- 
Trac system on four-wheel-drive 
models allows convenient shifting 
from two-wheel to four-wheel drive 
without stopping. When you take 
the wheel of the new Sierra, you'll be 
driving a full-size pickup with han- 
dling as advanced as its looks. 



And Sierra has a warr-inty to 
match. Every new Sierra has a 6- year / 
60 ,000- mile warranty on the 
powertrain and a 6-yea rf 100, 000- 
mile warranty on outer-body rust 
through See your GMC Truck dealer 
for the terms and conditions of this 




limited warranty. 

Built to pass your toughest test. 

If you're satisfied with only the 
best in life, buckle up and visit your 
GMC Truck dealer. (You'll find a list- 
ing in the Yellow Pages, under 
"Truck" or "Automobile ") 

See the new Sierra for yourself. It's 
everything you expect from a GMC 
truck And like nothing you've ever 
expected in a full-size pickup. 

Unless, of course, you expect only 
the best. 



GMCtruck 

IT’S NOT JUST A TRUCK 
ANYMORE, 
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A r (Jit* ronclushm or 
our hist installment 
(page 7*, July ’87), 
wf> had returned our Taurus 
watfon and Delta 88, given 
iin uy our Hurd body 

pickup in u con (w*t . unrl were 
virtually heel - lesji* But 
Mntown him nihic to our res- 
cue Ln a big way with three 
new, Iiiffh-trdi model#: (’or- 
vette’s brand -new converti- 
ble. Chrysli r's low -buck hot- 
rod Dodge. Shadow Turbo, and Kurd's Hrt.1 I- wheel- 
drive sedan Tor the t .S. market . Each is sn ! isfj itig 
in if *> own special way, although enrh one did have 



.some minor teething prob- 
lem*. Their performance 
runs the gamut from torrid 
to tepid. 

1987 Corvette 

As soon as (he Corvette con- 
vertible (or Roadster, fur y ou 
purists) was a mum need, we 
asked Chevrolet to supply 
one to us fur a lung term test , 
Our Firsthand Drive Report 
I page 74, Felt ‘(Mi) seemed 
only to whet inir appetite for more. We hud re- 
purled on a lUflfi Corvette rnupe over an 11,(100- 
tnlie period and it scented most appropriat e thai 



CORVETTE ROADSTER 
Happiness is going topless. 

DODGE SHADOW TURBO 
Can we torque? 

FORD TEMPO 4WD 

All -wheel drive 
hits the road 
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lopiea Vette li the only way to go In ihe summer. The 3S0 VB hw a pcrtem hp for '£7. 
making li one of the fasten tan we've tciied. Interior Is soft, luxurious gray leather. 



LONG-TERM TESTS 

we now sample the open-air version of 
one of our favorite cars. 

It look over a year and a half for 
Chevrolet to honor our request for a 
long-derm test car, so popular has been 
I he convertible with buyers, and so 
limited the production of the ragtop 
Corvette (only 7315 out of 35,109 Cor- 
vettes sold in 1986), 

But now we have the car and it was 
delivered a [most exactly as we ordered 
it. We asked Chevrolet to build one for 
ns in black with a black softtop and 
graphite interior. Options we asked for 
included leather seats, automatic trans- 
mission, Delco-Bo^e premium stereo 
system, power everything and all the 
amenities known to man. 

One thing we did ask for that was not 
on our test car was the optional 3.07 
performance axle ratio. Someone on (he 
Bowling Green assembly line forgot to 
include it* so we have the standard 2.73 
axle ratio in the car. Total sticker price 
whs a cool S36 r 12a, 

When we picked up the car in De- 
troit, Michigan, it had been left out on a 
February night and was covered with 
ice. It started immediately even while 
looking frozen and a little forlorn. We 
immediately began the chive back to 
New York City. The car had 906 miles 
on it. 

By the time we hit Interstate 80 and 
headed east out [if Michigan, three 
things were already clear. First, the 
suspension on the convertible was a lot 
softer than the suspension we had on 
our last test Corvette., Second, this car 
waa a lot quicker In acceleration com- 
pared to the last one* It’s real easy to 
get speeding tickets in this car. Third, 
the Corvette gets terrific fuel mileage 
far a high-performance sports car. 

First* the suspension. Our "85 test 
car had the base (soft) suspension with 
the optional Bilstein shock absorbers. 
Despite the relatively soft springs, the 
Bllstein shocks gave our fc 85 coupe a 
very firm ride and some harshness and 
unpleasantness around town on rough 
city streets. Bui the car had extremely 
stable handling at speed. The convert- 
ible can't btf fitted with any optional 
suspension parts at the factory. You 
must take what the Corvette engineer- 
ing staff gives you. 

Frankly, we think the ear is tuned for 
too soft a ride at the expense of snme 
stability at higher speeds. 

Second, the acceleration. I Fa strong. 
Real strong. In fact, this car is substan- 
tially quicker than the last Corvette we 
tested and one of the quickest cars 
weVe et/cr tested. 

The only engine change since P S5 has 
been to go to roller lifters in Ihe3fi0-eu.- 
in. VS for less interim] friction. The 
horsepower rating of the engine was 
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kicked up accordingly, to 240 from 230 
in "85, still at 4000 rpm, Torque is rated 
345 lb, -ft. at 3200 rpm. Su despite a 
slightly higher weight for the convert- 
ible compared to the coupe (extra chas- 
sis bracing is added to maintain torsion- 
al rigidity when the roof is cut ofl) p our 
convertible test car ran like the wind. 
At Raceway Park in Englishfown, New 
Jersey, we ran off quarter- mile elapsed 
times of 14, 17, 14.20, 14.15* 14.11, 
14.10, 14.0ft and, finally after a long 
cool-down period, 13,913 seconds. Our 
best speed in the quarter mile Wits 
96.14 mph 

Just to put these times in perspec- 
tive, when we did our museleear shoot- 
out in the November 1985 issue ipage 
76), the best elapsed time for the quar- 
ter mile was a run of 13.93 seconds. 
That was from a 1979 Oldsmobile W80 
442 with a 4S6-cu.-in. engine. You can 
see how much progress Detroit has 
made in 17 years. 

The third thing we found out very 
quickly is the outstanding fuel mileage 
of this Corvette. On the 700-mifo trip 
from Detroit to New York, we aver- 
aged 24.2 mpg despite cruising speeds 
that ranged up to 90 mph for some 
stretches. 

So far, in about 2000 miles yf driving, 
our overall average is 18,2 mpg. Fur a 
sports car with the capability of going 
150 mph, that is fantastic. Technology 



is a wonderful thing. It allows you to 
have your cake and eat it too. 

Speaking uf speed, the Ohio State 
Police were just as interested in our 
lest earns w r e were. Ho sooner hnd we 
hit 1-80 over the Ohio border than one 
of their representatives nuked us to pull 
over for a thorough inspection of the 
vehicle. Jn fact, he thought our test ear 
warranted a special citation far out- 
standing over-the-road performance, 

One other change from our F fi5 test 
ear is the incorporation (in 1986) uf an 
antilock brake System, One of the on- 
board computers senses if the wheels 
are about to lock up in a hard -braking 
situation and automatically modulates 
the pressure on the brakes up to 15 
limea per second to prevent lockup and 
loss of control So far, we haven't need- 
ed to use the system, but it r E nice to 
know p it's there. — J.O. 

Dodge Shadow 

Chrysler Corp.'s seemingly infinite 
variations on the ID-year-old K-car 
theme somehow manage to produce 
vt^iiclea that are startlingly different in 
character. The Turbo Shadow is its 
Latest .street racer, our extremely red 
test car being quick and nimble, at least 
□n smooth pavement. Shod with 
P205/50VR15 Goodyear gatorbacks on 
very attractive alloy wheels, it has the 
spring rates to match, giving it excel- 
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Dodge Sha do* £S Turbo Is a bargalrKbesemerK hot rod with lot* qf performance but 
unsettling handling. Turbo 2.2-Ntef Four make 144 bp. Driver's seat now creaks. 



lent cornering response to match the 
port-injected 2.2-liter turbo motor Un- 
fortunately, the damping rates aren't 
up to the stiff spring rates, necessitat- 
ing smooth^ careful entry to comers. 
The motor, in spile of its faintly agricul- 
tural idle* is ample Lo spin the 1 1 reft 
easily in first anti delivers its power 
over a wide power band, with 146 hp at 
42110 rprn and 170 lb, -ft of torque at 
3600 rpm. This means that downshift- 
ing for passing or hills becomes more a 
matter of taste than necessity. 

On any but the smoothest mads, the 
suspension is simply inadequate, hop- 
ping from the top of one bump to the 
next with no directional stability. And 
if you've got your foot into the turbo, 
watch out! 

On gkss-smooth roads, however, 
there's still that taut jiggle to the sus- 
pension, which seem^ quite in character 
wit h the boy-racer character of the car. 
The light steering does help to keep 
your thumbs attached to your hands 
when accelerating over bumps, but the 
tradeoff is little or no road feel and 
steering so quick as U> be almost dirty. 

The base Shadow 2’door lift hack 
starts at a very reasonable 57499. The 
Shadow ES turbo package adds 51791 
A sunroof, tinted gl&sF, a/e and a $244 
premium sound system brought our 
total up to $ 11 , 131 . 

Within the first 3550 miles, nur Shad- 
ow developed a mildly balky shifter, 
causing us to sometimes get Neutral or 
Fourth when shifting down from Third; 
a broken window winder handle that 
can he blamed on parking attendants 
climbing in and nut of the window in 
packed Manhattan garages; ujid a ma- 
jor coolant leak at the turbocharger, ll 
also gave between 15 to IK mpg in 
commuter service, about 21 on the free- 
way, and used only half a quart of 



Tempo is the latest small tedan to offer a 4x4 option for use when roads are slick. On dry oiL— j!/ A . 

p^vcmcni, H-hp Tempo Is tepid. Driver'! seat upholstery is puckering on our test car. i 1 Tfriw turn to ■*?) 
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AJI-wheef drive has come a long way from trucks 
to racing cars. Your car may be next 



B Y JOHN RETTJE 

A ll-wheel drive has fi- 
nally come to race 
cars. The usual route 
for radically advanced 
automotive technology is from 
race cars to high-tech sports cars 
to everyday sedans. 

But in the case of 4-wheel 
drives I he progress ha* been jissi 
the opposite, from pickup trucks 
and Jeeps to the AMC Eagle to 
the Audi Qiiattro to World Cup 
rally cars. But now that the glam- 



our «f Internationa) raring has 
masked 4-wheel drive's humble 
ugricidlivntl beginnings, it's fast 
becoming the hot setup for a new 
generation of road care From 
Porsche^ to Sub a run. 

The rumors began in 1373, 
Audi, then producing conserva- 
tive sedans, was planning to in- 
troduce an exciting new 4wd 
spurts sedan, The German com- 
pany was also going to enter the 
car in the tough competition of 
i nf email onal rally i n g . though 
4wd had never been competitive 







Nfcw 4wd cnliy. Ffrfd Tempo, hrn P^n UdUr syiicrn wfcth SC -50 torque ipllt. 



in any form of motor&port. 

At first, nobody really he^ 
lieved the rumors- Many compa- 
nies had experimented with 4wd 
race and rally cars. Ford, in par- 
ticular, had tried rallying 4wd 
Capri# in 1371 with little suc- 
cess, Innovative Lotus, too, had 
no success when it tried 4wd on 
the race track, in the famous HTV 
turbine cars ui Indy and in its 
Formula 1 racers, 

Audi Introduced its Quoit ro in 
March 1380, Although essential- 
ly a straight forward, permanent 
4wd car, little different in theory 
from a Jeep or a Toy out Lund 
Cruiser, the Quo tiro's major 
breakthrough was its use of stan- 
dard components from the reg- 
ular front-drive sedan. Instead 
of using a heavy transfer case, 
the drive to the rear wheels 
was taken out of the regular 
gearbox through the center 
Of 11 hollow main shaft (see 

Driring The Audi 4060S Qua!- 
fro, page ]0l f Apr. T 84). 

This cut down transmission 
losses and kepi ground clear- 
ance the same as that of the 
standard sedan. Audi discovered 
there was no Joss in performance 




Porsche i 200-mph 95? uses a qampPex, campulerJzed tyifem to vary 
[Ofque split between Front and rear depending on traction. 



or fuel consumption, and the 
Mam was improved tul he situs un- 
der adverse conditions and bet- 
ter handling at all limes, 

In its first few rallies, the 
Qunttro, driven by the Finnish 
ace Hamm Mikola, immediately 
proved to be faster than any 
competing car* Since then, the 
Quattro has spawned a raft of 
wild rally cars with Iwd. Most 
successful has been the Peugeot 
205 Turbo 16, an all-out race car 
bearing no resemblance— other 
than side profile — to the road- 
going Peugeot 2115 hatchback. 
The rally car has a turbocharged 
4 -cylinder engine of nearly 400 
hp mounted transversely amid- 
ships and driving all four wheels 
via a drivetrain that is unique in 
the way power \s transmitted. 
Instead of half the power going 
to each end, a planetary genr&et 
splits the torque so that a third 
goes to the front wheels and two- 
thirds to the rear. Instead of 
manual mechanical differential 
locks, the Peugeot has automatic 
viscous couplings. 

Audi's success, and then F p eu- 
geot's* spurred other companies 
into producing 4wd rally cars. 



including Ford's KLS 2dQ t the Lan- 
cia Delta S4. Opel Kadell Rally, 
Porsche 95iK Citroen 11X14 and 
MG Metro HR4, All use a power 
split biased toward the rear, 
though with different configura 
tious. This hairy Group B class 
was dropped from International 
rally ing last year follow mg sev 
erat horrendous accidents and 
un fo rtu 1 1 at c s pec t at or deal h s 
along the poorly policed rally 
routes. But 4wd monsters had 
proven a point: 4wd had been a 
dud on the racetrack, but was an 
overwhelm ingSUCCe^S on the real- 
world roads used in rallying. 



50/50 split 

The Audi QiiaU.ru, AMf Eagle, 
several models of Subaru. Ford 
Tempo, Colt Vista, Honda Civic 
VYagoti, Toyota Tercel* and the 
vast major iiy of 4wd vehicles 
now for sale have a system that 
splits i he engine's torque so that 
50 percent of the power goes to 
i he rear wheels and 50 perreni 
to the front. For the sake of 
argument, we can call this the 
first generation of Iwd vehicles. 
Some vehicles in this category 
have manual differential locks. 

In the QuutlrOf there are 
two such differentials— one fur 




Audi Ouattra 4wd system, meant few fuN-lime use, alsq has 50 SD spill. 
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4-WHEELING INTO 
YOUR FUTURE 

the drive between front and rear and 
one far the rear axle. In extremely 
slippery conditions, the driver has to 
pull a knob on the dashboard in order to 
kick the differential*? for maximum 
grip. In the latent version of the Audi 
4000 Quattro, which goes on sale later 
this year, the center differential has 
been replaced by a Torsen limiled slip 
design, which locks automatically. 

M/66 split 

Ford was the second company In pro 
duce road-going iwd sports sedans 
with the introduction of the Sierra and 
Scorpio XlM.vi in Europe. Their 4wd 
system,, however, differ in many areas 
from the Quattru. For a start, the 
torque is split 34 percent to the front 
wheels and fifi percent to the rear. 



According to Ford this gives handling 
with a strong rear-drive bias, which 
many sporting drivers prefer, 

Audi, on the other hand, saya its 
ftfl/fjfl split is better, as it provides a car 
with some orders tear, similar to that of 
a front-drive car, which is generally 
considered aafer for most drivers- The 
choice becomes a matter of individual 
preference— average drivers tend to 
prefer some underStee^ Sporty drivers 
often like more neutral handling. 

Honey can' differentials 

It's the differentials that make the Eu- 
ropean Fords significantly different 
from the Quattro. Like most rally cars, 
the Ford system uses viscous couplings 
instead of manually lockable mochanj* 
cal differentials, A viscous coupling, 
known as a VO, is a simple sealed * can- 
shaped unit. 

The outer case is attached to one 



driveshaft. The other driveshaft passes 
through the opposite end of the unit. 
Inside there are many thin interleaving 
metal discs, half of which are attached 
to the inside nf the case and the other 
half to the inner shaft. The discs do not 
touch and t he two halves of the u nit can 
rotate independently* 

The inside of the unit is filled with a 
viscous silicone fluid with Lhe consisten- 
cy of honey. When one shaft starts to 
rotate at a different speed from the 
other, lhe thick fluid shears and the 
resulting increase in friction between 
the plates causes the unit to lock up, 
halting the speed different ial between 
the two shafts. In effect* it is a hydrau- 
lic limited -slip differential instead of a 
mechanical mie, The beauty of the VC 
in that it dram 1 ! new! any driver input 
—it works completely automatically 
and also acts as a shock absorber, cush- 
ioning transmission components and 
tires from wear. 

These ingenious VC units have been 
around for many years. The idea of a 
viscous coupling was actually invented 
by an American w 1917, but it was too 
far ahead of its time and the idea never 
caught on. 

In 1970, it was re-invented by an 
engineer at an English company, now 
known as FF Developments, that had 
been involved in 4wd for many years. 

In 19fi0. FF developed the “Formula 
Ferguson" concept of 4wd with the 
M/66 percent power split ratio now 
being so widely adopted. This Formula 
Ferguson was tried in many race cars, 
including Andy Cranatelli's famous tur- 
bine-powered Indy cars. The best road 
car to utilize the FF 4wd system was 
the Jensen FF sports sedan, produced 
in small quantities between LD66 and 
1971. This Chrysler VfUpowered Brit- 
ish car also had antiskid brakes, so it 
way far ahead of its time. With the 
development of the VC* the FF system 
improved still further. The first pro* 
(faction ear to use the complete FF 
system, including the VC, was the 
AMC Eagle in 1979, The first U.S. 4wd 
xpmix sedan is being developed by FF 
fnr a Detroit automaker anti will be 
introduced later this year, 

Torsen differential 

For several years, the Gleason Co, in 
New York has sold the Torsen differen- 
tial, which produces much the same 
effect as a viscous coupling. When a 
wheel starts to slip, torque is automati- 
cally transferred to the one with the 
grip, Audi has replaced the manually 
locked center differential in the latest 
Audi 4000 Quattro with a Torsen differ- 
ent iaL. This allows continuous operation 
of ARS braking at all times, and the 
driver doesn't have to manua lly lock the 
center differential. 

fPlmae turn to |MgC 




PEUGEOT 105 TURBO 



FRONT DIFFERENTIA! 



TRANSVERSE 

MIDSHJP 

ENGINE 




TRANSVERSE — 

VkDSHiP 
TRANSMISSION 

The I *85 - 86 Workf Rally Champion 
hs a rrrtdsJiip-rnounicd Turbo rad Ing 
Four, lhe popular 34/64 front'rpiir torque 
split and two FF viscous coupM Ings that act 
Tike llinlt«f-sllp dHfwerrtlali. 



REAR 

DIFFERENTIAL 
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- -PM OWNERS REPORTS- - 



tf/hat do all these car owners have in common? 
They told all to PM. 

Y MICHAEL LAMM ConrriDuEing Editor 



M iles driven by (heir 
owners: 4,204,500. 

That’s the total tak- 
en From the odometers of 
these ears at the time we 
surveyed the drivers. Here’s 
what they discovered while 
Logging those mites. 



BUICK RIWERA 

DODGE SHADOW 
PLYMOUTH SUNDANCE 

ACURA LEGEND 



Buick Riviera 

B i lick to ta lly redid the Rivi- 
era for 1986, and a lot of 
traditional Riv buyers aren’t 
thrilled with the results, 
noted two basic rear! ini 
the new Riviera: Younger 
owners generally liked the 
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c high-terh Aspects while older buy- 
er* didn't. Consider, for example the 
Riviera's Graphic Control Center 
(GCC), an interactive touchscreen vid- 
eo display in the middle of the instru- 
ment panel Basically v older drivers 
didn't much care for the GCC while 
younger ones thought it was just great . 

A retired Californian, aged 71, said: 
'The Graphic Control Center has great 
possibilities as a toy or to keep the 
kiddies occupied, but it's not really 
practical NoL only do you have to take 
your eyes off the road to work it, but if 
you hit the wrong spot on the screen, 
anything can happen." Hut il ‘39- year- 
old Arkansas school teacher added! 
"The diagnostic feature of the GCC is 
most helpful ICs the first time 1 can be 
sure the mechanic isn't feeding me a tot 
of hooey.” 

Older people — those 60 ami over 
—made up the majorit y of Riviera buy- 
ers in our survey (62.7 percent L Rut 
because Buick Is trying hard to appeal 
to a younger crowd, the touchscreen 
—along with other high-tech engineer- 
ing features— arc calculated to sell the 
car to younger drivers who feel com- 
fortable with high technology and com- 
puters 

Bo traditional Riviera purchasers 
(and 3*14 percent in our sampling hafl 
owned Hi vs before) told ns they felt Left 
out. Overall 4G percent of our resjKin- 
rlents loved the car s styling, and 53- £ 
percent bought the Riviera mainly for 
that reason. Others, though, agreed 



Legend ownen thought tbdr Honda cfotw wr* well worth the mOfKy — too percent 
rai«f workmanship good to exceJIent. A few found the aiitomatk jerky, the V£ weak. 



with a gentleman from Michigan, who 
emphasized: H Tuu small. They've tried 
to make it into a Spurts ear." 

Well, that's precisely one of the quali- 
ties younger owners liked about their 
Rivs. A Wisconsin Bailsman observes:!, 
T admire (he way it handles and hugs 
the road, h comers much like our 
Corvette." 

On the topic of comfort, a Florida 
hospital administrator told us. "Drove 
from Florida to Arizona, 26tNI miles, in 
48 hours with no discomfort in back or 
legs. Now that's good seating! Very 
quiet, too. a ‘ An IllinntH electrician: 
Doesn't have that botuy ride of the 
larger cars. The T Type suspension is 
tight and hard, which 1 like/ 1 

As for quality and workmanship, the 
overall opinion was extremely favor- 
able. Nip fewer than 5SL4 percent rated 
the Riviera's workmanship excellent, 
with another 35.9 percent giving it a 
mark of good. 

Dealer sates and service depart- 
ments likewise rated high in Riviera 



owners’ opinions We heard very few* 
complaints about dealers' sales policies 
and, in fact, many owners pointed out 
that Hoick's sates personnel went out of 
their way to help them master the Riv's 
tnuchs croon. 

Of assorted mild annoyances, a Min* 
nestoU manager pointed out, placement 
of the ashtray toward the rear of the 
console makes it impossible to use (# T G 
percent concurred). And the beeping 
turn signals can be "irritaung waiting 
at traffic lights.” An Illinois bus driver 
added: "When I open the doors, the 
hidden gutters let snow and rain drip 
down on the seats.'' 

Hut despite minor grumblings, most 
Riviera owners heaped unrestrained 
praise on their cars. An Ohio teller told 
us, M This l£Mi Riviera is by far the best 
example of the marque Lhat I've owned, 
and I've owned the I9B2 r 'S3 and '84 
models. 11 A West Virginia office manag- 
er: ”1 believe the I9RG Riviera was 
changed with the career woman in 
mind. It's no longer a family car. It's 
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BUICK RIVIERA OWNERS REPORT 



Tut*1 mileH driven 1 4 IS5,57H 

Average rni]fH pi* r gaJJoni 

Ln lawn 18.9 

On LiK-p- highway £fi.2 

Seffc«* chokx'a: 

nhrvn [rAondarrl i 79.1^ 

kivk*™ T Tjqjc 00.9 

M njriT j^tEBMiribi H oplinnj; 
E^trfiffmance packa^ 4H-KS 

ThrfL dotrm'nl "/rtjcnn 29.?l 

Ek'd rk t*iwrrjrtf IG.0 

Why dill you cIukkc lln- kivirru? 

Rty&ng 

Fast espe-nciicr Jfi.4 

LVjoipatmMd ay-sicth* IE-3 

frrrfontarc* 1 1-2 

Handling 93 



Specific liken: 

Stytras 

ItanflJinjr 

Rhfe 

Comfort 

iWwnurKT 

GampHlfir HyrtemH 

PiiriLuJ LiiHtrunieTil panel 



TrilJ mUallHmi l^lL!,.^ 

Averngt milri i*r mllw; 

With EH ft wq»d msniftl: 

Tfi town flS.fi 

f in the highway 3U.1 

£ automatic Irankaxlic: 

In town 23,3 

Ort the feWhwny 28,9 

With turiw t &h|mr 4 nmniipL: 

In tijwn 21.8 

On the highway EE.2 

ft uiLlurnuLk 1 trunsa&k- 

In luwii 2U.S 

Oji th*- Wghwwy SOlH 

Hngcine choices: 

KFI Slikir Fyur 10,11 

Turbo &24itor Four £9,9 

TiidiHoi-HHlon choices: 

Autofnatic W.31 

fTH|ififflS manual 19.7 

S^ritR chuirmt 

[Jod^E Sh:u:k ? u lifi.ll 

Plymouth SuiuLmr* 0.9 

hndj -slvfec- choices: 
idaut fit-tbn 99.^ 

1-door coupe 9.8 

Why riW jfuw ch*kww lhi* model? 
Styling &t.7 r * 



Specific did ikes: 

No corapkinlH I2.fi! 

Not enrcogh Myling 
distinclkm SO.O 

Ashtray lncnticm fl.fi 

Q^iiJity of materia]* 7.8 

Comfort ftmrah ride] 7,8 

Siie I trunk & rear 
™i too snwdl * 7,8 

What i kEiiikges would you likr? 

No ehui^fe* EWKf 

Mon* dbriinctive styling 19. 1 

Relocate ashtray 0.5 

Larger si tr 5-2 

Retire mtrlUauuhhip 't. hi 

Less plastic 4.4 

How much did you pay? 

Avijnurv 4£],ofi& 

fahp iafiOM35,0W 

W uriim .iiinhip qpinkm: 







S0.4^ 


4ft. ir* 


Good 


Sij.D 


42.2 


Average 


iwa 


33.1 


FW 


is 


hdiL j 


fiMtifuri opinion: 




2fi.2 


Frtmt aeaL^r 




2l.fi 


Kxcellpnl 


WM 


Et-7 


Good 





Pl4» 97.fi 

sbt ims 

Handling 12.9 

WamrsLy ID.fi 

Specific liken; 

Skyline 51.4fc 

llindlmK 47.9 

Comfort 29.9 

RcuOuMyifki^l rniku>;<> ' 1 7. 1 

Kid*- &SJ 

Specific dmlikeir 

No CiHtiphtintH 15, l** 

Not iDHuti rear ktfnwiTi 10.8 

i'lxu - PuftdiiH. tfi 1-i'J.r huhI K. 5 

Not enough hornepower ri.fi 

Vww fud irafettge €.1 

What chllWH would you like? 

No dnugop 24. V* 

Mon 1 mr-rti rwim H,fi 

Hon rNf«4l0Rikt E„5 

rum mmI* i"i.G 

Ij&ss mad noise 4.5 

How much did you pay? 

AvtnajjE £lHyG 

Ranee 

Workinuiafalp upiflbo: 

E*«H*riL 53.M 

Good 43.2 



Aymgt 


45 


Awific 


14-0 


Row 


1.4 


Poor 


5-3 


Rt*ar leat*: 








Excelleml 


38.0^. 


Number ttf vehielee owned: 




C-Jood 


43.5 


This or tudy 


21L4^ 


Aviuagt 


143 


Two cars 


44.4 


Pour 


3.5 


Tliree cars 


14,0 






Foot of irnutY cart 


iti 


Hod any mechanical Iroukle? 


Maki^L of «Lher cm own*d: 




V® 


52-5^ 


Hui-k 




No 


47.5 


CbrvmlEi 


83.7 


What type of trouble? 




Pwvtac 


15.3 


ELhh-Itv’jJ 


24.3^ 


Fi?hI 


1M 


Trans raiaHien 


12.2 


ULbunoMe 


10.9 


Computer elerironksi 


11,5 






Asr ■ccindit.ionrr 


8LH 


Winild you buy u Khicru figiiFn^ 


Furl-bdoction *.y*tem 


81 


Y» 








Np 


ns 


Hid you repair if younrlf? 




Maybe 


3S5.fi 


No 


96*W 


Would you buy Huirh mrainl 


i 


Yes- 


4,1 


Yet 


IF7.W& 


Dealer repair* saDsfurtory? 




Nn 


25.1 


Yef 




Maybe 


7.0 


No 


31.fi 










Aje ditftribulbon of owners: 




Dcalrr ncn kc npinko: 




Urwferr 29 1 yiMfti 




EnflBsnt 


40.2^ 


9M9 


J2.J 


Good 


30.8 


50-phia 


fi2_7 
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Avenge 


3.4 


1 haler itnlrt opkrtkm: 




Pair 


9,8 


ExceHent 


4L5% 


Comfort opinion: 




Good 


48,4^ 


FnjhL aBater 




A win 


19-1 


EsmUfnt 


S.CKI 


Peor 


SL0 


GtHjd 


4l.fi 


Number of vehicles owned: 




Athw 




Th is car only 


38,3^ 


E ? 4KJT 


LI 


TWO CilTE- 


35 ft 


Hot u 1 Beats: 




Three cam 


I6.T 


EsrelkMiL 


17 1^ 


Four or morv car? 


9,fi 



Good 48. U 

Avr.tw- 1&.3 

PW &.7 

Had any mechanical i rauhlr? 

No 

Yei 9EJ 

What tvpe of troulik? 

Ek'd ncul 

ImltlrlHUk wyntfCrt 14-3 

Wipers 1 l.O 

Stuftar iFwitdt 7 r 7 

SjPuedcimd.L’T/i-letttor S.fi 

Did you irpiir il yourvclf? 

Nri 

12.0 

Dealer fepaini Ktktiiffilrloor? 

Yoe 77-(W 

No 22.2 



Mokrti of ^rther mm owned: 

Dodge 25 l54 

Chevrolet 22-4 

INymnoth I5.fi 

Chiyakr 12,4 

Oklsmohik* lfi.fi 

Would you buy this err mt%!n? 

Y« SG.1% 

No 1.4 

Maybe 2&-0 

Would yo 



I ytm buy Dwynlff aguin? 



Yea 
Nu 

Maybe 

Asr djatrilMilion o f owners: 

U3 trier 29 yean* 

ao-49 

HO-pIcin 



7H£% 

18.7 

2.7 

34.31. 

39S 

3G,& 
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Tuljtl mtlac driven 


l.ffiWJMiti 


Sp^rirr dlulilm: 




Avorarc 


4.5 


Poor 


28 






No cnmplaLME 


17.7^ 


Poor 


1.0 






A^cmge rn i k- per gallon: 




Not ciwuph headrooin 


12,8 


Rear wd'tif: 




Number of vtMcItl owned: 




With munuul iiuunnLviuiu 


Etou^b chiftinp tuulnmaik'J 


74 


KawPirtt 




Thu ear only 


IT.B» 


In town 


21.0 


Hkhl lo ahift < rntufualli 


OLE 


Good 


32.fi 


Twili CHT& 


0.8 


Gil tEi* lupd^way 


ii.u 


Wind, nobc at ipeed 


5.0 


Avrnun.1 


16 


Three cans 


25.7 


WiLh +-^ptcJ autiimaLst': 








Poor 


0.3 


Foot fit man. 1 cm ■ 


12,7 


In town 


1S.T 


Whal rhurufc* wn«ld J«i like? 










On 1 hti Nish way 


24. H 


No changeiL 


17-tK* 


Hod Jim nMC-hanicat Ennuble? 


Maku nf other ran. owned: 








P^wer-pwatrt** 


12.8 


No 


H2.4^ 


HotvIb 




TfifcN.^rhi^iiiCk L-hinkpi: 




Moiv JwarJavHint 


10.8 


Yrt 


17.fi 


Chcvmlet 


13-9 


4-^xwd jaiLomatic 


7K.WI 


L^jiiher upholslffy J * 


R7 






FmiI 


ll.fi 


5-h|a^r| manual 


21.1 


Butter laflkinr 


4.9 


Whal type of ImuhkT 




Nissan 


10.8 






Mw huRtqsoww^* 


40 


InductiofL system 


IMS 


Toyota 


11,1.0 


Why did you rhiHist 1 th# 




Tih E-leenrj’ wla-eL opliun 


4.9 


Shifting 


11.1 






Ai'un Icirmd? 








K 1 wtrualTniiui mi m 


9.3 


Would ) nia buy a 1 ,+nv ml again? 






How rmwrb did yw pay? 








Yes 




Rr|1uLjitii'rtL 


31-5 


Average 


ElEUtt 


Did you repuir il HHifurlf? 




No 


D.fi 


l J 4?rTi9iriuai£i' 


21.7 


Range 417.CHW-&S.UJ5& 


No 


R3K 


Maybe 


35.1 


HaiMtling- 


17.9 






Yw 


ij 






(Athlky 


HL9 


Worlifnii±]|ihi|> apinitm: 








Would you buy Honda/ Acura 


BRain? 


ma 


Hue 


KxceD mA 


mm 


1 kalcr rcpalm MtigrBclory? 




Y« 


few 






Good 


14.0 


Yes 


7-5,791 


No 


2.7 


Specific iih«i: 




Avcragp.'T'TOr 


9.0 


Nti 


23. S 


Maybe 


214 


Handlm^ 


■w.i^ 
















H7.5 


{Vrimfurt npEnion: 




iJralcr eniw opinion: 




A gr diKlribulkn of o*wm; 




Styling 


8fiJ 


Front Ecat5: 




F^vWc^t 




Ulsilrf 29 y*ftrn 


2.W 


< ’amf.irt 


as_H 


EjndfiUenL 




Good 


98.E 


9M9 


49.0 


RUr 


33.1 


Gdirtl 


27-7 


Average 


4.5 


aj-piitE 


4R4 



1 PeftM'Htiirii'H inigtir NuL L-> euuJ J ljy+ dut< tamindinc uran irenifflrifrit urrwuini id duhk. 
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stylish and impressive and definitely 
not for everyone. It's so smooth and 
quiet out on the road that I find myself 
going 70-75 mph without realizing it!" 

And with the Graphic Control Center 
in mind, a New York salesman pro- 
claimed, “The 19S6 Riviera is the ear of 
the future!" 
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Sundance/Shadow 



mirrors. Options include a Shadow ES 
package with, among many other 
items, 6 x Ifidn. alloy wheels and 
P205/5QVR-I5 tires. Chrysler then 
pegged the Shadow's base price at 
$7499 (and $7599 fesr the Sundance ver- 
sus $7255 for the cheapest Cavalier or 
$73198 fur the least expensive Tetnpo) 
and sent it out to dealers. 

By now* according to the owners we 
surveyed p the evidence strongly sug- 
gests that Mr. lacocca did it right 
again. "It's been a tong time/' beamed a 
California salesman, “since I've bought 
a car that's this much fun to drive, and 
I've owned more than 50*" 

As with the Le Baron GTS/Lancer, 
workmanship and overall quality of the 
SuTidance/Shadow brought out some of 
the best marks* we + ve registered re- 



A California business manager told us 
he viewed hi^ Plymouth Sundance as 
“an affordable, slightly smaller version 
of the LeBaron GTS." In a lot of ways 
— appearance, mechanicals and overall 
flavor — that's exactly what Chryaler's 
new subcompact turns out to bo. 

It unashamedly borrows the H -Car's 
styling and uses the same fwd ^.2 en- 
ginc/ transaxle combos,, including the 
Turbo as an option, and tises the Dodge 
Daytona's 97-in. -wheelbase floorpan- 
Chrysler originally conceived the Sun- 
dance/Shadow twins as replacements 
for the corporation's aging Onuiiftfori- 
son price leaders. It became dear that 
the low end of the auto market w ould be 
getting more and more crowded by 
Yugos, Hyundai**, Sprints, Justys and 
so on, so Mo Par planners wisely decid- 
ed to kick the P-Car upstairs and into 
contention with GM's J-Cars and Fo* 
MoCo's Tempc/Topra* 

At that time, Chrysler added such 
standard touches to the P-Cars as de- 
luxe interiors, AM/FM ETR radios p 
power steering, styled steel wheels, 
Front and rear stabiliser bars, wider 
than normal Lints, and remote outside 



RMera owners weft split Into two camps. Younger buyers appreciated trie tar s perfor- 
mance and high-Eedn CRT; Older buyers said new Rlv was too small- Seats plwcd mart. 



SundariH/Sbadow ownerj were by tfw periormance par dollar a* m^r cart 



oently for a U.EL car. In all, 5S.fi per- 
cent rated workmanship excellent + with 
another 4J.3 giving it a score ut good. 
That's up there in Japanese territury. 
Part of the reason for so few new-model 
teething problems comes with all that 
off-the-shelf hardware. 

When glitches did occur, 28.6 percent 
tended to be electrical, but these were 
often just minor annoyances like blown 
fuses. Nearly everyone praised the P- 
Car's interior roominess. An Illinois 
housewife; “The Sundance has an unbe- 
lievable amount of cargo space. We 
brought home our Christmas tree in it; 
also put nine boxes of stereo compo- 
nents inside, including two large speak- 
ers. It's become our family workhorse, 
yet outside, it's a classy little sedan." 

A majority of buyers (64.7 percent) 
listed styling as the car's main attrac- 
tion, and an Alabama payment analyst 
confided, “What sold me on the Sun- 
dance was a combination of sleek sport- 
sedan looks plus the hatch with split 
folding rear seats and all that room!" 

Performance and handling also came 
in for high praise. “Luts of get-up-and- 
go," noted a Colorado housewife. H 
really didn't expect this much rip from a 
4-cyUnder engine." 

'Tt’a a small car without the small-car 
ride/ 1 observed an Alabama clergy- 
man . and u California retiree added, 
"Excellent steering response. The car 
resists being blown around by heavy 
sidewinds and large trucks. Great trac- 
tion on ice thanks to the front drive." 

Yet some Shadow owners felt that 
the Shadow’s ES suspension tended to 
be harsher than they were used to, with 
nut enough rear-wheel travel. A Cali- 
fornia manager wasn't atone in not icing 
that Ll the suspension, while firm, bot- 
toms out too easily, n The bottoming 
occurred mostly on very rough roads. 

Jn judging scaling comfort, owners 
reported that the front buckets felt 

iPii'rinP tunt frj page 81} 




I'W't'iir intranet km time AutOfTlSkCfS S3VC tflEJr t)C5t ShOtS 

u^ytl tci ho confined to the* for mid-year introduction. 

full, with imimrts ml in car- — — 

ly winter. Then came mid-yw in- BY STEVE PARKER. West Coast Editor 

mis, tinrl today itV every company 
for itself, with new models pupping 
U|» till through the year. 

Here are the latest, 

VW Fox 

Mushing headlong into nne of the 
most hotly contested segment* in 
the automotive wcsrSrfc^ Volkswagen 
is challenging the other unden$7EM Ml 
carH with its German -tmgin&cred, 

HrazLlkn- built 2- and 4-door price- 
blister simians ami 2-dqor station 
Wagon I sec page KM. A Familiar 1 .filter VW engine sets front-to- back under 

close loot at the Vox reveals another the Fox hood, rather than trarwenrty 





inr.arnal.iim of VW* ubiquitous I- 
hunger, driving the front wheels 
longitudinally, rather than trails- 
versdy a* in the Golf. The Hnsch 
CIS ejection gives SI hm$m at 5500 
rfinr guud for u top speed af t© mpli. 
Aci-elenitinii from 0 to tin look li* 
ll.s seconds. [ i Lit ting il ahead of 
most of the com|sotition, except 
Forcfi* Festiva (see Aximj / nva$iun , 
July 'ST. page *NSL The 4 -speed 
i ran s miss i,un r I ho only one available, 
is the same unit used nn the \'VV 
LJuantum, minus Fifth gear. Nn 
automatic transmission will tw i avail- 
able in the foreseeable future. 

Inside, the car is well laid out with 
lots of room for a subcompact. The 
interior is Tent aniijaily dean and 
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LATE BLOOMERS 




we _-]1 planned,, with race touche* like 
floor pockets. full carpeting and Lights- 
in tliv trunk and gtovebos- The dash- 
board hus large, readable analog 
gauge*, with several of the controls on 
Itie binnacle surrounding them* sd- 
i lu nigh kJhing these controls calls for 
very long fingers or removing your 
hand from the steering wheel. Interior 
ventilation is excellent, with heat imd 
air conditioning vents placed to blow air 
lo the front and rear of t.he car. 

Fox GL versions came well- 
c^uippcd. with the only option* being 
air conditioning, metallic paint, radio 
and it+EL r wiper for the wagon. 

Acura Legend Coupe 

Acura's Legend Coupe blurs the dis- 
tinction between European and Japa- 
nese cars forever. |fs the highest base- 
priced Asian import ever offered in this 
country (prices will range from $22,000 
to S2b,0fnb. It's equipped with a com- 
plete list of features and options, from 
antiluck brake* to driver's side airbag, 
which dearly put^ it in the class of 
BMW and other European perfor- 
mance-oriented curs. 

The Loupe is powered by a beefed-up 
version of A euros filter VO The 
engine now displaces closer to 2,7 liters 
!2b75cc), thanks to increasing the hurt 
by H mm, but still seems lacking in law- 
end torque. 



Enlarged 2.7-liler vpnlo n of Iht Honda Vfe gives new Legend Coupe more power. Coupe 
roofllne styling lugqrrts that of *wer*l BMW1 the new Acuras target auiflenre, 



Twin-Gam, 4-vafve AMG finder heatti help 
AMG io ham mtt sun a Henning 37 £ hp, 

The front Bdapension spans a double 
wishbone arrangement r mounted lower 
in the Coupe than in the Legend sedan. 
At the rear you 1 !! find a fully indepen- 
dent double wiahtame/t railing arm set- 
up. Gfts-pre^suriaed shocks all around 
and Miehelin 60-seifes VR-rated tires 
help the Coupe through its paces. 

The progressive (>ower steeripg hi 
higher speeds feds lighter than we 
would have liked, as k d<je* in ihe 
Legenil 4 -dour. The maximum assist 
available sit low speeds should drop off 
more quickly as i.hi- car approaches 
highway cruising speeds. 

Both a o-speofl manual him! 4-speed 
automatic transmission are available, 
and Honda"* ALB anti lock brake sys- 
tem provides straight-track, skidles# 
braking from even the highest speeds, 
Gauges are large mid easy to read. 
Fingertip controls for important func- 
tion* are simple to work, 

Seating both fro Jit and rear id quite 
comfortable, soft without being too 
plush. There's enough stiffness in the 
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MERKUR SCORPIO 



Enlarged 2. f -liter European Ford V6 needs more than 144 hp to move 3240 pounds of 
Scorpio. Extensive- Jnst ru mentation and controls are- a Joy to MK 



seating to remind you that you're in a 
Sports car. and you won't have to dee 
your chiropractor after a lengthy trip. 
The Legend Coupe is a fine attempt by 
Acura to create a Japanese niche in the 
expensive luxury performance market, 

AMG Hammer 

it p s somehow heartening to know that 
wretched excess does indeed still exist 
in the automotive world. Germany's 
AMG started business in 1!M>7 fay offer- 
ing aerodynamic bolt-ons for Mercedes 
matched to a car's piiint scheme. This 
monochromatic look became what is 
now the mast popular ■way worldwide to 
customize luxury sedans. 

To create the Hammer, AMG takes 
the engine and drivotrain components 
from a large S-elass Mercedes and 
titulTs them into the the smaller* lighter 
300E model Thanks to the blueprint- 
ing, polishing and balancing of the alu- 
minum engine* the powerplsnt can 
make full* efficient use of the AMG 4- 
valve heads. And with 32 valves, Bosch 
K-Jetronic fuel injection and chain- 
driven double-overhead cams, the 
Hammer i a happy to stay at or near the 
redline all day long. The 6,6-liter V8 
engine Lh massaged to produce 375 hp at 
5500 rpm, 

AMG has managed to keep the com- 
fort factor in the hand ling equation. Gas 



pressure front struts, rear tubular 
shocks, anti roll bars front and rear, and 
springs that lower the car IVu in. pro- 
vide not only a fine-handling high-speed 
tourer, but a sharp-looking one as well 
Pirelli VR-rated 17-in. tires on color- 
keyed AMG wheels play a key role in 
the Hammer's handling ability. 

The suspension is stiff enough to 
keep the 300E body flat and neutral 
during the hardest cornering. Thin is 
one vehicle that doesn't know the term 
body roll 

Acceleration is nothing short of head- 
snapping, We're talking about 0 to 00 in 
5 seconds fiat and a quarter mile at 107 
mph in 1 3. 5 seconds. You'll Find zero in 
165 ft. from 70 mph. 

Remember that German drivers like 
their ears and their seaLs stiff. We can 
at least say that the Hammer is, at 
speed, as comfortable and as easy on 
your hack and kidneys as any other 
Germanic high-performance touring se- 
dan, Even at SI 45, 000, there are op- 
tions, Be sure to specify the maple 
wood paneling, Recaro seats and leath- 
er-covered steering wheel 

Merkur Scorpio 

Scorpio is a fine-handling, mediocre- 
powered sedan that will sell for be- 
tween $22,00(1 to $26,000, It's built in 
Cotogne, Germany to join the Merkur 



as Lincoln- Mercury's second captive 
import sales car 

The interior of the car is a standout. 
The rear scatbacks recline electrically 
15°. It's a nice touch. The car offers 
probably more rear iegroom than any 
other Euro import in its price range. 

Ford is also offering a fleet-like guar- 
anteed resale value program on Scor- 
pio: If you trade it in on another L-M 
product 24 lo 48 months after you buy 
the Scorpio, L’M guarantees the car 
will retain the same percentage of its 
original price as a Mercedes I90E 
owned for the same time. 

L-M execs expect the car mix to be fiC 
percent automatic and 14 percent 5- 
speed. It will get the 6-60 L-M warran- 
ty, and sales are expected to be biggest 
in metropolitan areas of the country. 
Dealers hope to sell 5000 to 7000 Scor- 
pios for the balance of the year. By 
1988 1 L-M hopes for 11*000 Merkur 
XJUTi and 15,000 Scorpio sales per 
year. 

A front-engine, rear-drive classic 
configuration gives the Scorpio its 
sweet handling characteristics. The 
2fl33 cc Vfi, unfortunately, doesn't give 
the 3240-pound cur the get up and go of 
its competitors, including Audi 6000* 
Vq]vo 7GD and Saab 9000. But the car 
soaks up every bump in the road. Fro- 
gre&tlve power steering provides gmxi 
road feel to the driver. Stopping the car 
is no problem There's a standard ABS 
system on-board. 

Inside, the car is plush and more 
comfortable than any of the competi- 
tion. Attention to interior detail is in- 
deed a Scorpio highlight. Controls are 
all easy to use and understand. Gauges 
are big* white on black* and placed 
where they can be easily seen. The 
steering wheel is almost adjustable, 
and the driver's seat is loo. Too bad the 
car doesn't have more engine. EH 
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COMES HOME 



T he screen door 
needs fixing, 
but all you 
want to do 1$ 
watch the latest action 
movie from your local 
video store. You slide 
the movie into your vid- 
eo player and then, In- 
stead of turning on your 
TV set, you put on a 
aleck, high-tech head- 
set with goggles and 
headphones. 

For a moment you see 
nothing through the 
opaque Lenses, but 
when the system comes 
to life you find yourself 
In the cockpit, of a jet 
fighter. Your ship shud- 
ders through a stomach- 
wrenching turn to 
shake t he enemy fighter 
on your tall. You can see 
your hand on the stick, 
the E»nh below and 
even the tracer bullets 
hissing above your can- 
opy — all in three frighteningly real ([intensions. 
Your world spins dizzingly as you w hirl through a 
tight barrel roil, dive and come up behind the 
enemy plane. You hit the firing button, 
watch the air-to-air missile streak away 
from your wing and the enemy plane disap- 
pears in a cloud of smoke and debris. 

Wow? Stripping off the headset you reac- 
<f iiiii lit yourself with the familiar Objects in 
the room. It’s hard to believe you never left 
your chair. 

For years, critics have dismissed 3-D imag- 
ery as a hokey gimmick associated with 
horror movies such ns ’‘Creature From The 
Black Lagoon" and "Bwaiia Devil". But 3-D 
is starting to make a video-age and computer- 
age comeback. Advanced 3-D home entertain- 
ment systems like the one described above are 
still several years away, but an experimental 
version of such a system already exists. 

In fact, the first 3-D systems for the home have 



3-D Is getting new respect with video 
gear that puts you right in the act. 

BY JAMES B. MEIGS, Contributing Editor 




Sharp s prototype 3-D home vJdeo lystem uses a corrwRtlormr TV 
and VCif, An adapter (right) connects Ed thMe and Ed LCD glasses 
to synchronize left, right views on bD v^cteotape 



already arrived, View- 
ers In Jupun cun buy 3-D 
movies for their video- 
disc players and, in this 
country, Sega and Atari 
both oiler 3-D comput- 
er games. These are just 
sonic among a growing 
number of 3-D technol- 
ogies that could, as one 
researcher puts It, help 
change television — -li- 
terally "seeing from a 
distance" — into "tele- 
experience", But be- 
fore 3-D technology 
takes over the home, it 
w ill have on even bigger 
impact on the imaging 
systems used by busi- 
ness, government, the 
military and scientists. 
It could help doctors 
perform delicate opera- 
tions, enable sophisti- 
cated robots to operate 
in space or below the 
ocean. revolutionize 
the process of comput- 
er-aided design and make flight simulators for 
military pilots even more lifelike. 

One of the factors fueling t he recent explosion 
in 3-D technology is the increasing reliance on 
video equipment both in home entertainment and 
in professional applications, 

Historically, film has been the medium for 3-D, 
from the 1903 experiments by cinematography 
pioneers Auguste and Louis Lumiere to the re- 
cent George Lucav Franc Is CoppolaTVI ichaei 
Jackson extravaganza, “Captain EO", for Wait 
Disney, Despite Its somewhat lower image quali- 
ty, video is more practical than film. On video, 3- 
dimensional images can be easily recorded, cop- 
ied. even transmitted to remote locations. 

According to 3-D researcher and consultant 
Stephen Hines, who developed the 3-D camera 
system largely used to shoot "Captain EO'\ 3-D 
technologies can be ranked in terms of how easily 
they make Hie transition to video. 

“The system with the lowest impart is regular 
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3-D TV COMES HOME 

'mnaglyphic’ 3-D," says Hines, Ana- 
glyphic 3-D is the familiar 3-D tech- 
nique that requires you to wear simple 
glasses with one red and one blue (or 
cyan) lens. It has been used for numer- 
ous theatrical 3-D movies, and can be 
copied easily to videotape or even 
broadcast on TV. In fact, this is the 
system generally used during the occa- 
sional broadcasts of 3-D movies on tele- 
vision. One advantage of the anaglyph!? 
approach , says Hines, is that viewers 
who don't have the proper glares can 
still see a watchable TV image (though 
the picture will be afflicted with ghosts 
around the edges of objects). 

The anaglyphic approach is relatively 
crude compared to some of the more 
recent 3-D technologies, but it serves 
as an excellent example of the bask 
principles of 3-D, 

The human eye and brain use a whole 
host of clues to determine the distance 
of objects— everything from an object's 
size and shading, to the way one object 
moves Ln front of another as your per- 
spective changes. But the key to expe- 
riencing a sense of depth (as opposed to 
simply knowing that one object is far- 
ther away than another) is stereopsis, 
the brain's ability to reconstruct a total 
scene from the slightly different per- 
spectives provided by each eye. When 
you watch a conventional TV or movie 
image, both eyes see exactly the same 
perspective. The crucial element in vir- 
tually all 3-D systems is presenting t w o 
perspectives — one view intended for 
the right eye and the other for the 
left— and making sure that each eye 
sees only its own view'. 

Anaglyphic movies provide the two 
perspectives by using two separate 
cameras, spaced a few’ inches apart, to 
shoot each scene. During projection, 
one view passes through a red filter, 
the other through a blue filter. (On TV 
or video, both views, with proper filter- 
ing, are superimposed on the screen.) 
Appropriately colored glasses ensure 
that you get only the correct view in 
each eye. 

The result is a 3-D effect simulating 
what you actually would have aeon if 
you had been standing in the place of 
the camera rig. 

To be quite precise, this type of 
image should be called fcl 9terto H — be- 
cause it relies on "stereoscopy", the use 
of two views— rather than 3-D. A true 
3-dimensitma] image, such as a holo- 
gram, is one that you can see different 
parts of, from different angles. But 
since 3-D is the commonly accepted 
term for any sort of stereo image — even 
exports often use it — we'll stick with it 
in this article 

The ana glyphic System has some se- 
rious drawbacks. Television engineer- 



ing consultant Mark Schubin, writing in 
the professional journal Videogmphy p 
points out that the colored lenses make 
it difficult to achieve full, true colors in 
the anaglyphie approach. 

The dark lenses also drastically re- 
duce the brightness of the image and 
yet still fail to separate to two views 
completely. Finally, because the color 
on each home's television set is adjust- 
ed differently , most viewers will see 
ghosts of the alternate-eye images in 
the final picture. 

A more promising approach relies on 
polarizing fitters r like those in certain 
types of sunglasses, to separate the 
images. Stephen Hines points out that 
polarizing systems are also fairly easy 
to adapt to video. In fact, it has been 
done in a variety of ways. 

Field-sequential 3D 

Tektronix, a Beaverton, Oregon, firm 
that specializes in professional video 
equipment, offer* a 3-0 system that 
works with ordinary TV cameras and 
monitors. Two cameras shoot right-eye 
and left-eye views, but instead of su- 
perimposing the two perspectives on 
the screen, the different views appear 
one after the other each time a new TV 
field emerges on the screen. 

This technique is called the field- 
sequential system. In front of the 
screen, a large polarizing filter, com- 
bined with an LCD (liquid-crystal dis- 



play) panel, serves as a kind of electron- 
ic gatekeeper. When the LCD panel is 
switched cin, only light with a specific 
polarity can pass through the filter. 
When it's off, a different polarity 
passes. A special controller makes sure 
that the panel alternates between the 
two settings at exactly 60 times per 
second, thus matching the alternation 
between left-eye and right-eye Views. 
Finally, the viewer wears a pair of 
simple, polarized glasses. These are 
designed so that one eye can accept 
light of only one polarity, and the other 
eye sees only the other polarity. 

The final result is an almost total 
isolation of right- and left-eye views, 
and a striking 3-D effect. 

The Tektronix system isn't ready for 
home use yet: The 12- in. version costs 
more than $3000. But it's already start- 
ing to make an impact in some profes- 
sional imaging systems. In particular, 
designers find it useful ta add depth, as 
opposed to mere perspective, to com- 
puter-generated graphic models. 

Despite its advantages, the basic 
Tektronix approach has a serious limi- 
tation, Although it operates at the con- 
ventional TV field rate of 60 images per 
second, each eye only sees every other 
image — a field rate of only 30 frames 
per second r That translates into a seri- 
ous case of image flicker, enough to be 
annoying to most viewers at first, 

There is a simple way to get rid of the 



NASA'S 3-D HELMET— A WORLD BEFORE YOUR EYES 




What i the opposite ot tunnd-vtjkjn? It s .NASA's Virtual Environment Workstation, a 3-D 
UleaEer In a helmet that ulet wide-angle- JXD goggles to send the correct perspective ED 
eye Images can tome from cfuaJ vfi^w tamer** or from prerecorded 3-0 sources. 
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The tint practical 3-D entertakninent system to reach U.S, home* 
wf/J be m accessory to Sega's Waiter System videogame. The 
system uses LCD shutter glasses (left) that connect to game console 



via Interface board, JOy$t\0i and targes plrtof Jet the user Interact 
with 3-D games stored In program cartridges j right | and displayed 
on a tv, Ute found the 3-D effect to be quite pronounced 



flicker problem, but it means giving up 
compatibility with the American televi- 
sion standard. A San Rafael. Califor- 
nia, company called Stereographies 
use* a similar system of LCD panel and 
polarized glasses r but doubles the 60* 
cycle field rate using cuatom*desipied 
monitors and other specially modified 
components. This results in a flicker- 
free 3-D image 1 but it's an approach 
that would be prohibitively expensive 
for the home and even for many busi- 
nesses and other applications, (The 
Tektronix System can aiso be modified 
to operate this way.} In the future, 
digital image -processing could make 
the system feasible and affordable. 

In Japan, 3-D enthusiasts are already 
eiyoying 3-D movies at home, and 
they're doing it with a system remark- 
ably similar to the Tektronix approach. 

Late East year, JVC began Helling 3-D 
movies, including “Jaws 3-D” and "Fri- 
day The 13th Part 3— 3-D h \ on VHD 
videodiscs, (VHDi which stands for 
Video High Density, is n videodisc for- 
mat not available to U.S. consumers.) 
Buyers can play these 3-D discs in 
special VHD disc players. But in order 
to see 3-D, they need one extra compo- 
nent: a pair of LCD glasses that con- 
nects to the disc player with a thin 
cable. These glasses sell for the equiva- 
lent of about $30 a pair. 

Owners of older VHD players also 



need to buy a simple adapter to syn- 
chronise the glasses. The video signal 
on the disc, as in the Tektronix System, 
alternates between left- and right-eye 
viewg with every video field, or 60 
times a second. But instead of putting 
the LCD panel in front of the screen, 
the JVC system puts an LCD directly 
in front of each eye. 

3-D VCRs 

These LCD panels, made of the same 
material used in LCD TV sets and 
watches, are able to switch from being 
transparent to becoming totally opaque 
when jolted by a tiny electric current, 
thus forming very efficient electronic 
shutters. (Some earlier 3-D systems 
used PLZT ceramic tenses as shutters, 
but these are quite expensive and re- 
quire dangerotuly high voltages to op- 
crate. ) A signal from the disc player (or 
the adapter) synehmmsses the LCD 
shutters with the alternating left- and 
right-eye viewa. When the left-eye 
view is on the screen, the right lens 
toms opaque, blocking the image. For 
rigbt*eye fields, the process us re- 
versed, Like the Tektronix system (and 
unlike most anaglyphie 3-D techniques ) 
this approach manages to keep the two 
perspectives totally separate, resulting 
in excellent 3-D imagery. 

Though JVC chose to introduce its 3- 
D system as an accessory to its VHD 



disc players, the system works just well 
with ordinary videoca&sette recorders. 

Sharp Corp., which helped JVC de- 
velop the system in Japan, is consider- 
ing introducing a similar version in the 
U + Sh that will work with ordinary VHS- 
format VCRs, Sharp's system uses a 
simple adapter that plugs into both the 
TV and the VCR, and has connections 
for up to four pairs of LCD glasses, 
(Wireless glasses are also in the works. ) 
Though Sharp expects to offer the tech- 
nology first to professional customers, 
the target price for the adapter — under 
$100— certainly puts it in the range 
many home users would find accept- 
able. The company is already talking to 
a wide range of potential customers. 
Some eye doctors, for example, think 
the technology might make it easier to 
demonstrate and learn complex medical 
procedures. The system also has poten- 
tial in computer-graphics systems. In 
fact, Sharp an Japan sells the LCD 
glasses and an interface board that 
allows home and business users to cre- 
ate their own 3-D graphics on certain 
Sharp computers. 

The advantage af JVC/Sharp ap- 
proach like the Tektronix system ( ts 
that it doesn't require scrapping to- 
day's TV and video equipment. 

ll This can be handled just like regular 
video, H explains Sharp engineer Peter 
rFJrnw turn Hi jjfjgjy 
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T \m looked like an event his 
tqry wiw going to treat 
kindly. Willy Krhlrra wn* 
on my left and Frank Chris- 
tensen, the olMmate aviation nntrv- 
prencur, was on my right, Burt Ru- 
tan wb busy bantering with jet jock- 
ey J.P. Tristan! and PoPLUlt 
Mechanics/ own Fred Mackerodt 
was tossing in his 2 rents, 

Guys like these don 1 ! spend a Lot 
of time sitting around with their feel 
up unless there's a really good re»' 
son. And here they were„ seques 
tered in RutanV conference room ni 
hb Sealed Composites. JnCx, ukunk 
works in California's high desert 
country outside Mojave. None of 
them would stand in line for S 100 
bills, but they had dropped every- 
thing and journeyed from all parts of 
the country bvrattse they felt the 
subject was Important. They had 
come to spend a complete day pool- 
ing their know ledge and experience 
to design an airplane. Not just any 
airplane, but the Piper Cuh for the 
next dozen generations. 

Designing the Cob's replacement 
in a h ingle day is h mighty tall order. 
For one thing, since 1936 the Piper 
J 3 has been the standard by which 
all other trainer and entry-level air 
planes have been judged. Thai 1 * an 
amazing fact when you remember 
the Cub represents the ultimate in 
low'tcch engineering. But Tor 
people who yearned to fly< 
the Cub made it possib- 
le — forming a con- 
nection ben 




sands of pilots and the exhilaration 
of flight. 

The luminaries gathered at Moja- 
ve had come to do more than simply 
design an airplane. They had come 
because station is ailing, and a new- 
generation Cub would be part of the 
cure. The number of student starts 
has declined steadily* uoi to men- 
tion the number of new pilots who 
buy small airplanes. Certainly, one 
of the contributing factors is the 
apalling increase in the com of flight 
instruction and training aircraft. 

The cause for the increase is a 
complex interplay of inflation, la- 
bor. FAA certification costs ami. 
mosl of aJI. product liability insur- 
ance, Product liability hm* had such a 
damaging effect on aviation that the 
Mojave Pew Wow decided it was best 
to Ignore the regulatory problem h of 
Liability and FAA certification and 
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MODIFIED OOXPLANE 



Several revolutionary concepts for 
the light plane of the future evolved 
from PM ? aviation think lank. 
Among them |top left| wm% a plan 
for mounting the engine In the call; 
a contemporary biplane (top right]; 





a NASA Inspired taovplane {bottom 
leltjr and St radical joined wing {bottom 
right), The final aircraft (Illustration) 
was a synthesis of Ideas drawn from 
the leading edge of con tempo racy 
aviation technology. 




Burt Rutan and a panel of aviation experts help PM design 
an affordable entry-level sportplane for the 21st century 



BY BUDD DAVISSON: Illustrations bv Mark MtCandfish 




do its design work in a vacuum. 

When tuck UnK the project. PVf sc ■ 
lected the following team and 
turned it loose: Burt Rutan, world 
rcknown designer of ji wide variety 
of airplane*, including the Stur&hip 
and 1 opngen Wally Scldrra* Navy 
teat pilot and the -only astronaut to 
hitch rides in ail ihrcv of America'* 
early span' vehicles— Merciuy, 
Gemini and Apollo; Frank t hrlsten- 
sen H industrial late utrepreneur who 
owns the factory that cranks out 
Christen Eagles. Pin Specials and 
soon the Husky b us h plane; Fred 
Macke rod I, aviation journalist and 
experienced pilot; J.P. Tristan t, 
com mere Lai airline captain and for- 
mer Navy lest pilot: and Mark 
MrCaiidlish. one of this country's 
loremusl aviation illustrators. 
Rounding out the list were PM s 
Editor-In-Chief Joe Oldham and 
Sc i e nc e /Tech n n I ogy/Ae ros pace Ed I - 
Lor Tim Cole. I was there to serv e as 
referee. 

As we finished breakfast around 
the conference table, we laid down 
our only two hard and fast guide- 
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tinea; First, the airplane was sup- 
posed to he of revolutionary design. 
Anything leaa t we felt., would fail to 
breathe lire into aviation. Revolu- 
tionary ve rails evolutionary . . . we 
noon had to chant It 10 ourselves to 
keep on the right track. 

The second guideline was really a 
definition of the mission. The air- 
plane wus to he an entry-level train- 
ing p&iform that removed all hard- 
ware harriers between flight and the 
average mu on the street. It was to 
he the most user-friendly airplane 
ever designed, 

14 Revolutionary versus evolution- 
ary” was a bigger challenge than 
most of us anticipated. We sailed 
right through the second subject of 
discussion — the number of seats. 
Two was the unanimous answer. 
Then. I posed the question of wheth- 
er the seats would be iandem or 
aide -by-side. The military types pre- 
ferred tandem. As an instructor, 1 
pushed for side-by-side. 

Then Burt spoke. 

"Why does it have to be either?" 

tt was like throwing on a lighl 



switch . Burt made the case for stag- 
gering the seating — setting the right 
*jpal back approximately 15 in, and 
overlapping the left seat by about f 
in. This gave a bundle of benefits: 
narrower fuselage, the instructor 
could still read the student's face for 
signs of panic, the instructor was 
closer to (he students line of sight 
so their visual references were al- 
most the same, and the right seat 
passenger instruetor had unrestrict- 
ed access to (he small payload bay 
behind the pilot. Most important, 
staggering the seating gave passen- 
ger and pilot plenty uf elhtm 
room— a pretty dear commodity on a 
lot of 2 -place airplanes with 
athwart Ah ip seating. 

The PM Scorpion was taking 
shape from the inside out. The seat- 
ing discussion led to flight controls 
and from there to the instrument 
panel. Everybody in the room agreed 
that a side stick on an armrest at the 
side of the seat was the best way to 
ronlrol the airplane. At the same 
time, il was argued (hat the left 
seat — t he com man ti stude n t seat 

7i 



COCKPIT ERGONOMICS 




Staggered 2 plice seating is one of icpfpi^n'i nwit striking femturvi. 
in pmtttm vfinfr abov*„ pisungar and pilot can itNF Interact, arid pauenger hat 
access to small payioacf bay behind left seat. 




Elbow room, In this top vlew^ Is enhanced even though fuselage is narrower. 
Engines can be placed closer together to counteract asymmetrical thrust 
with one engine out- 




SIDE-BY-SIDE 

SEATING 



Comfort suffers In j typical 2 -place trainer with ilde-by-slde seating, 
even though the cabin li typically wider. Scorpion concept Is tighter, 
but more comfortable. 



WINGS FOR TOMORROW 

— should have a conventional Cessna/ 
Beech/p j per type of control yoke. Then 
Burt once again pointed not the differ- 
ence between revolutionary and evolu- 
tionary , Even though we liked side 
sticks, we had clung to our evolutionary 
upbringing and reasoned the yoke was 
needed to aSlow pilots to make an easier 
transition to the older and, as we were 
learning, terribly traditional designs If 
we tied our thoughts to them, our Cub 
of the future would be just another link 
in the evolutionary chain of today. 

So it was side-stick controllers for 
both pilots. 

B y the time we progressed to 
the instrument, p&nel+ every- 
one was brimming with revo- 
lutionary ideas. We quickly 
concluded that nothing on an airplane's 
panel makes any sense in today's world. 
The instrument panel on a modem light 
plane Inoks the way it does because 
that's the way it looked in 1950- And 
1940. And 1&30, Arid the instrument 
panel looks the way it does because 
instruments were invented one at a 
time. Somewhere back ih aviation's 
dark ages someone wanted to know 
how fast they were going so the air- 
speed indicator was invented. Then, 
they wanted to know how high they 
were flying so along came the altime- 
ter. The process continued until the 
panel was covered with individual dials 
giving individual bits of information. As 
a result, nothing on a typical airplane 
panel is direct and to the point. Indeed, 
we argued that one reason so many 
prop hi don't learn to fly is because the 
panel itself is so intimidating. 

The Mojave approach was to create a 
system that boiled down every single 
piece of important information to one 
visual display 1 that took no talent to 
decipher. Since we were ignoring how 
it had been done in the past, the infor- 
mation and control problem was cou- 
pled with today's technology- And it 
was immediately decided chat the heart 
of the Scorpion's avionics would be a 
redundant pair of inexpensive micro- 
processors- The processors would col- 
lect ail flight information, do all the 
ingesting and extrapolating and feed 
the results into a menu-driven graphic 
control display that would be projected 
on the lower part of the wi ndshield. The 
windshield itself would be light-sensiti- 
ve — automatically tinting slightly in 
bright sunshine for readability , becom- 
ing dear in bad weather. Individual 
menus would cover navigation informa- 
tion [like heading, loran C waypoints, 
and so on), flight control data (like 
airspeed and altitude), engine parame- 
ters [like rpm, manifold pressures, 
temperatures), and a miscellaneous 
menu for such information as airport 
approach directories. The pilot would 



flip through the menus with a button or 
trigger on the throttle and could even 
choose a split-screen format, 

T he displays wouldn’t be num- 
bers or figures—; just simple 
graphic designs or iconogra- 
phy that immediately con- 
veyed all the information normally 
found on all those little dials found 



aboard a more traditional aircraft. 

It was also decided that there was no 
reason for the control presentation to 
differentiate between VFR (visual 
flight) and IFR [instrument flight) con- 
ditions, The same information would 
control the display in all weather condi- 
tions, It wan also agreed that much of 
the collision avoidance and routing 
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AVfOMCS PROJECTOR 



CENTRAL 

PHOCE5SIMC5 

uNrT 



iHROrn^tNU SELEtTOfl 



THBOraEflVrENU SELECTOR 



ONf -PIECE MOLDED StATSfARMRtSTl 



FUqnt contrail and JvJorUcj arc b^pdon he -id I 
up, fly -by -wire technology. That may sound 
Complicated, but the actual pilot InlerffrC* hat 
been greatly simplified. Menu -driven Jnform#- 
linfi is projected on the windscreen, including 
a simulated flight path that tells the pilot where 
to put the nose* The electronics also Include a 
loran C Integrated with a digital prepro- 
grammed ground view. Pilot and passenger 
recline in a pair of 1 -piece molded buCNct teats. 



work would be performed by the micro- 
pm-e^s&rs, with relevant information 
displayed on screen. The discussions 
concerning our Heads Up Display 
(HUD) didn't end with simply present- 
ing raw data to our pilot. We wanted to 
give him or her real "attitude control 1 * 
that guided the airplane in aJJ condi- 
tions, The initial concepts centered 
around a set of cross hairs or a "“flight 
envelope box M that would be projected 
onto the windshield with an outline of 
an airplane, as seen from behind* super- 
imposed over it* 

But that too seemed evolutionary. 
The final HUD was a graphic presenta- 



tion of the horiaon with an aerial high- 
way or railroad track running down the 
center. The pi lot's job would be to keep 
the plane positioned so that it appeared 
as if he was flying down the center of 
the highway and just above it as it 
receded into the distance. Parallel bars 
running across the railroad track would 
give the pilot a quick visual reference of 
speed and distance. 

T he processors would be 
crunching flight numbers and 
would move the railroad track 
according to where the plane 
should be headed, thereby telling the 
pilot what ought to be done with the 



airplane's nose. In other words, naviga- 
tion information would be fed into the 
HUD r which would guide the pilot Soft, 
right, up or down. 

An alphanumeric keypad mounted on 
the forward end of the console between 
the two pilots would provide a means of 
plugging navigation and other raw data 
into the central processing units. We 
assumed that loran C coverage will 
expand to eliminate the current mid’ 
continent gap and we determined that 
most navigation would be by that meth- 
od. This would allow the pilot to climb 
in the bird, punch in a 3-character 
alphanumeric designator the FA A uses 



POPULAR MECHANICS * AUGUST 1907 



73 






FORWARD-SWEPT, NEGATIVE-DIHEDRAL WING 




TlF‘DRAQGEff WHEEL ASSEM'BLV 



LIGHT SENSITIVE WRAPAROUND WINDSCREEN 



sr f?VO MOTOR 



AVIONICS PROJECTOR 



TWIN CENTRAL PROCESSING iINFTS 



1 -PIECE MOLDED SEAT PAN 



SERVO MO FOR 



SERVOMOTOR 



RING BULKHEAD 



SfRVO MOTORS 



SERVO- ACTUATED NOSE WHEEL 



SERVO MOTOR 



WING CffOSS SECTiDN 



CANARD 



FOAM 



PROFILE VFEW 



H|' AD- ON VFEW 





v 




1 'll. 

f 



74 



POPULAR MECHANICS * AUGUST l*S; 

tfaTWEilR. 




JWfM SERVO MOTORS 



ADOrTJOUAL 
CARGO *PAC£ 



NflER-QTlK: iJNf 



SERVO MOTQff 



SPLm RUDDERS 



FlBEtf-QPfrC li'NE 



flO H? ROTAftV E-NCjINE 



FUEL CELL ■ 



INSIDE THE 
POPULAR MECHANICS 
SCORPION 

Our Mojave crtmlen Is designed to be the most 
user-friendly aircraft ever conceived^ opening 
the door to flight for a new generation of pilots- 
The pop-up, wraparound canopy is oversize 
for easy entry and egreo. Staggered seating 
allows plenty of elbow room while permitting 
m narrower fuKfage* which has an Impact 
on engine placement, flight characteristics 
and construction. The fixed landing gear Is 
meant to be unobtrusive, visually and aero- 
dynamfcaily, yet structurally substantial 
to absorb rugged training use- A negative 
dihedral, or down-sloping wing. It fixed 
with small 'tip-dagger " wheels to keep 
Scorpion level when parked. A gentle 
forward iwecp keeps the wing's center 
of pressure In correct relation to the 
center of gra vity, allowing the main spar 
to be positioned behind the cabin* 
Small, easily replaceable servo motors 
operate ailerons, rudder, and the con- 
trol surfaces In the canard. The servo 
motors are operated via liber-optic 
input from S co fp9otf M redundant 
central processing u nits. Eliminating 
pulleyt tables and other com- 
ponents. and molding the air- 
frame In large pieces, will keep 
Stofp/on'r parts count low, 
holding down the price. 



to identify his destination airport, 
and let the digital railroad track 
lead him there. No muss. No fuss. 
Existing loran units already allow 
the pilot this kind of navigational flexi- 
bility as well m having various backup 
modes such as a single button that 
displays the location of the closest air- 
port. 

Some also display runway and air- 
port information. In short, getting 
there by airplane has already taken 
some fabulous strides. The Mojave bird 
would integrate existing systems that 
could simplify all phases of flight infor- 
mation and control . 

I n addition, some loran units cur- 
rently evolving in the marine 
community merge position with 
environmental information like 
channel markings, depth, obstructions, 
and so on. This information is digitized 
from charts prepared by the govern- 
ment and installed on small program- 
mable read-only memory (PROM) car- 
tridges that plug into a loran 's central 
processing unit. It won't be long before 
this kind of technology (technology that 
is truly inexpensive) reaches aviation. 
Our group concluded that it will soon be 
possible to project a visual digitized 
representation of ground features 
—like airport runways, towns, topo- 
graphy, TV towers and other obstruc- 
tions — using simple icons. A continu- 
ously updated Inran position would shift 
the unfolding scene on the windscreen 
relative to the movement of the air- 
craft, allowing the pilot to visually 
shoot approaches in any weather baaed 
on the image on hi* own windscreen. 
The flight envelope railroad track 
would pass over visual representations 
of ground features. 

And remember, for pilots who yearn 
for VFR simplicity on those bright 
sunny days, all displays could be shut 
down while the central processing units 
continued to silently monitor engine 
status and position. 

Naturally, since the conversation 
was homed in ad microprocessors, no 
one around Ru tan's conference table 
had any trouble getting rid of the con- 
trol cables and pulleys usually found in 
airplanee. In fact, the fly-by-wire men- 
tality that permeated the discussion 
was carried through to its logical con- 
clusion when someone suggested using 
fiber optica cast into the Structure for 
primary control. Input from the side 
sticks would integrate with the micro- 
processors, which would send signals 
through the photonics to small, inex- 
pensive servo motors mounted in the 
control surfaces, 

Tho concept of incorporating certain 
redundancies into the design surfaced 
throughout our discussion. Both 
Schirra and Tristani outlined the back- 

( PU aw torn h page J 00 ) 
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_ Secret 
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A chest of drawers and desk combination 
that is both beautifuf and utilitarian. 



his unique piece of furniture is 
_ M Lltal for apartment dwellers, 
M students and space-conscious 
H homeowners. It combines the 
functions of a desk and chest of drawers 
in a compact package that will comple- 
ment any traditional decor. Sometimes 
called a butler's desk, this chest has its 
roots in early American domestic life 
where the butler used it as a place to 
keep track of household operations. 
Although few of us today ean afford 
such service to handle our domestic 
affairs, the butler's desk remains an 
attractive solution for household orga- 
nizing. Our version, was designed ape- 
cifically with the home cndlsperson in 
mind. Constructed of solid cherry and 
tastefully finished, this piece could Very 
well become an heirloom [n your family - 

Starting construction 

The large side panels , fixed -desktop 
and case top must be made by gluing 
toge t her narro wq r stock. Depend Sng on 
the widths available to you, you may 
also lived to glue-up the d rop-leaf desk- 
top, Start by fleeting the wood for 
each panel, paying particular attention 
to grain pattern and color Check the 
growth rings thai appear on the ends of 
the hfiards and try to arrange the wood 
so that the ring? alternate — facing 
down on one board and up on the next. 
This tends to even out the cupping 
tendency of flat sawn boards as the 
humidity changes, Mark the wood so 
it's nut mixed up at assembly time. 
Crosscut the panel pieces and drawer 
fronts about 1 in. longer than their 
finished dimensions. 

Prepare the tmnel pieces for assem- 
bly by first jointing one edge on each. 
Then rip each piece V* in, wider than 
necessary and joint the sawn edges. 
Hold each mating surface together and 



Color pftOEO: J I? JfeHt 

illack -and- white photoi: fialpn S Wuiri 

TtthnlcJl vt; O^k FleOdwui 

(Halo UyfLit: Gade Hrrock 



BY RALPH 5. WILKES 

check for a good fit. Apply glue to the 
mating surfaces, lightly clamp the 
pieces together, and remove the excess 
glue. Use straight pieces of scrap stock 
Lightly clamped across each end to keep 
the panel flat. These should be waxed 
to prevent them from being glued to the 
panel. Cheek that I he panel has no 
twist, tighten the clamps and allow the 
glue to dry overnight. Repeat this pro- 
cedure for desktop anti cabinet Lop. 



After the glue has dried, dress the 




Fold up and dew the top Of out cherry 
butler's bureau and ft tramformS from effi- 
cient dsk Into an eJegant dresser. 



surface? with a hand plane or sander. 
Then, hand sard with a block and 220 
grit paper. Rip the side panels about m 
in. oversize and remove this excess 
with the jointer or hand plane. Then cut 
to length. Next, make a template of the 
side panel leg cutout. Transfer the pro- 
file to the inside surface of each side 
panel. Cut to the line with a sabre saw 
and dean up with a drum Sander. 

Lay out the ^frin.HJeep dadoes and 
top-edge rabbet that house the five 
frames on the inside feces of the panels. 
To ensure that all lhe dados will be 
straight, square to the edge, and the 
correct size, construct a jig to guide the 



router and straight bit. 

Lap join and nail 1x2 stock to make a 
rectangular frame that spans the width 
of the side panel. To determine the 
inside short dimension of the frame that 
will produce a sa /|i r in. dado, subtract 
the router-hit size From the dado width 
and add the diameter of the router 
base. If you're using a W-in_ bat and 
your router base is 6 in. dia, > the inside 
spacing will he in. Test the jig on a 
scrap piece of wood to make sure the 
dado width is correct. Clamp the jig 
squarely on the side panel and attach a 
stop block at one end so the housings 
eud In. from Lhe panel edge. After 
they're cut* square the stopped ends 
with a sharp chisel. Then, rout a M-in,- 
desp x 14-in. -wide rabbet un Lhe back 
inside edges of the panels for the Adn. 
plywood back, stop this rabbet 6 im 
short of the panel bottom. 

Making the frames 

Select the stock for the frames and 
joint, rip and crosscut each piece to 
exact dimensions. Next, wet up the 
router table w ith a 14-in. straight bit to 
cut the mortises in the long frame 
members. Clamp a stop block to the 
router table fence so the cuts extend in 
2 in. from the end. Make several 
passes, increasing the depth of cut each 
time, to create the 1-in. -deep mortises. 
Use a sharp chisel to square the mortise 
ends. You can cut the tenons on a 
router table or table saw. Before cut- 
ting them in the final slock, make a test 
on scrap stock, and check the fit 

with the mortises. Make sure shoulders 
are square and tenon length is 15 /, e in. 

The frames are fastened to the case 
sides by screws. Bore screw 

holes in the end frame pieces as shown 
in the drawing. The rear holes in each 
piece should bo slotted to allow for 
movement in the side panels an the 
humidity changes. Fiore two holes close 
together and clean away the waste with 
a chisel to make the slots. Glue and 
clamp the frames and check for square. 
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f Make the wide parrels by Jointing and 
gluing narrower stock, Oarnp ur-aigm 
scrap stock across the panels to keep flat. 



2 Lay oat and cut a Template For the leg 
profiles on the side panels,. Saw to the line 
with a sabre saw and sand the edge. 



> Dress the laminated panels with a hand 
plane or under and nntih with hand 
sanding. Be sure to keep the surface flat. 




4 Use a router with straight bit to tut the 
dados and top-edge rabbet. Guiding jig 
ensures straight and tonilstent width. 




5 Cut the frame mortises with a Y+- In. bit 
mounted In the rooter table. Make several 
pastel to reach the desired depth. 




* The frame tenon cuts are gw I ded by the 
miter gauge In the router table. Use fl / k4 - 
frr scrap to test cutter depth. 




I Test Hi the mortise and tenon joints. The 
fit should be tnug with a V, *-ln. gap at the 
mortise bottom for excess glue. 



them In the side panel dadoes and use a 
chisel to mark the front-edge notches. 



# Mark the profile for the clearance chan- 
nel In the desktop frame. Make successive 
passes with a corebox bit to make the cut. 



Fitting the frames 

The frames must be notched at the 
front to fit the stopped dadoes. Place 
each frame in it* groove and use a chisel 
to mark the frame front-edge notch 

fine. Cut thin notch in. back from the 
front edge. IPs a good idea to number 
each frame so they're not mixed up. 
After the notches fire cut, place each 
frame in its dado and mark Urn screw 
pilot-hole positions on the side panels. 
Then bore V^in. pilot holes y * in, deep. 
Wrap a piece of tape around the drill nr 
use a drill stop to ensure that the hole 
doesn't break through the outside panel 
surface. Next, bore the holes in the top 
two frames far fastening the cabinet top 
and inside desktop, slotting the rear 
ones. The front holes are countersunk 
far fiathead screws and the roar ones 
a ro recessed so the roundhead screws 
won't interfere with drawer operation. 



The front piece of the desktop frame 
must be channeled nut to aJlnw clear- 
ance for the fold-down top. Lay out the 
channel profile on the frame end as 
shown b the drawing, and use a enre- 
box bit mounted in the router table to 
cut to the line. Make several passes to 
achieve the final profile. 

Set the table saw to rip at a 4fa D angle 
and trim the edges of the fixed and 
drop-leaf desktops. Reset the saw to 
90 u , rip the panels to width h and then 
crosscut to length. Then, lay out the 
hinge mortises and cut with a sharp 
chisel. Bore screw pilot holes for the 
hinge screws and mount the hinges. 
Now, lay the desktop in position on the 
desktop frame and check to see that the 
leaf opens and closes properly and that 
its outside face is flush with the frame 
edge when closed. 

Begin to assemble the case by first 



applying glue to the front ft in. of each 
dado and the upper-edge rabbet. Thcn T 
screw each frame to the case sides with 
ft'/a-in. No. 10 rh screws. Avoid over- 
tightening the screws in the rear slot- 
ted holes. Check that the cabinet is 
square and allow the glue to set. 

When the glue has dried, temporarily 
install the desktop to the desktop frame 
and install the leaf supports. Check that 
it pivots freely and is flush when closed. 
Then remove the desktop pieces to be 
stained and finished separately. 

Completing the cate 

Cut two corner blocks for fastening the 
front apron and attach them to the case 
sides with 2-in. No, 10 fh screws Cut 
the apron to size and make a template 
for the apron leg profiles as shown in 
the drawing. Trace the outline on the 
apron and cut with a sabre saw. A drum 
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BUTLER'S DESK 
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DETAIL 3 



K+1 No, SLa* ttruJ d«erip|iMi 

A 2 7|| x 19 x 42'/ rt ' cherry (tide panels! 1 

I* 1 % * 1 3VV * MT rherT? < topi 

C I % k 6 x 36-" cherry iPprcmi 

I) L '% t x 17'V,, x IS' cherry r fixed desktop I 

li 1 % i II x 3fF cherry ^itrap Don! sk'sk- 

Lntf 

F 1 ” ,1 * fi s 3HT cheny < fop drawer front! 

G j 13 ' 1H \ 7 x W eheny (middle drawer 

front) 

M 1 % eteny (totum drawer 

from) 

I 5 V SI x 2ft x 36^’ cherry Ifrant frame I- 

J 10 x £ x 16 W maple fend Frame) 

K a % * 2 x MM* maple fbach frame j 



FRONT LEO PATT 

MATERIALS LIST— BUTLER S DESK 

L I Vi x TfiVi x lauui ptywiMd (hack I 

M 3 Vi x 35 x 1W laumn plywood f drawer 

turtle mi 

N 2 ^ i fi i i b~ ply wot4 i lop driver pUdei 
O 2 ft x 7 x 3 N“ plywood fmiddlr drawer 
Birfel 

I 1 2 ft X & m W plywood Eboliom drawer 

Kk|rl 

q I H k i 3S F plywood itep drawer 

hack I 

R I I* x lift x 3F plywood (mlriMI* &«*er 
bock) 

S 1 ft x 7ft i ItEF plywood (bottom drawer 

hack) 

T 2 IHt Ift X 6" cherry l«n«r Muck I 



SIDE LEO PATTERN 
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V 


a 

E 


2Hn.-dia. them (knobt 

ft x x IK 1 rhero (pride s*Hpj 

1ft x 2ft' nrterae knuckle dak hinge 


w- 


2 






PuxLan Nn. 1 100 


X* 


1 


1IF lid aupport Lax lent No. &D1G 


Yl 


2D 


24' So, 31) rh screw 


Y2 


t 


1ft 1 Nu. IQ rii screw 


YS 


4 


Ift- No, 10 fhxmw 


Yl 


H- 


2‘ No. b Ih screw 


V5 


b 


2T No. ID fh MTFTW 



Mifit.: :4d finishing nail**. ft" wire brads, glue. 
lEHHjrtC sandpaper, Minwju cfcwn slain No. 
2J&, satin pglyureihAnr finimh- 
E Available from Pulon Hardware Lid., 7818 
ftnidufm* Rdr r Upper Fulls, KDZH5& 
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1 0 Set the cable iaw lot a 4 5' cut and rip 
one edge of the desktop fixed and pivot- 
ing panels. Guard retracted for clarity. 




19 Assemble the frames to the cabinet 
sldw with screws Use glue at the frame 
fronts only. Slot the rear frame tcrewholei. 




1ft Assemble (he drawer components 
with glue and finishing nails and apply V*- 
Sn.-thkk hardwood guide strips to sides. 



zander mounted in ii drill press is useful 
for cleans ng tip the saw marks. Hand 
sand the inside comer of the profile 
where the drum can't reach. Then fas- 
ten the apron in place. Position the case 
top on the top frame flush with the back 
case edges and with equal overhang on 
the sides. Mark and bone screw pilot 
holes in the top and set it aside for 
finishing. Cut the Vi-in. plywood hack 
panel and test fit in the cane. Set it aside 
to be finished before assembly. 

Making the drawers 

Joint one edge of each drawer front. Set 
the table saw to rip the finished dimen- 
sion of the first drawer and rip Lhe front 
and side*. Then set the tfaw to rip VSt in. 
less and rip the drawer back. Repeat, 
this with the two remaining drawer 
sizes. Then cut the drawer bottoms to 
size. Using the rouior table or table 




fl Lay out (fie reverie knuckle hinge 
ppsItJqns on lhe desktop pieces and care- 
fully cut the mortises with a sharp chliel. 




14 Lay out front apron leg profile on 
scrap stock. Use this template to 

mark apron ends and cut with a sabre saw. 




I T Use a lathe and minimum 2-in-thkk 
stock to make the blanks for the knobs. 
Turn four knobs Irani each blank. 



saw with dado blade, cut the % * ^-in, 
rabbets in the drawer fronts and '/« x 
'/u-in. rabbets in the sides. Then, with a 
VWn. straight bit or dado blade, plough 
the Vi- in. -deep groove in the front and 
sides of each drawer. Fasten the draw- 
er fronts sides and back with glue anti 
finishing nails and slide the drawer 
bottoms in place. Mail these to the 
drawer backs with 3d nails. 

Before ins Lulling the guide mils, slide 
each drawer into the case and check 
drawer front fit. Adjust where neces- 
sary and install the guide rails on the 
sides. Bore the screw holes for attach- 
ing the kiiEibs and countersink for 2-in. 
No. & Di screws. 

The knobs are turned on the lathe 
from minimum 2- in. stock. Prepare two 
blanks about 6 in. long. Each blank will 
make four knobs. Center the stock on 
the lathe and turn the knobs Lo the 




IT Tcfnpaf arlly assemble lhe pivoting 
desktop and desktop frame. Make sure 
from, lection dears the frame thannef. 




II A drum Hinder mourned in a drili pren 
smooth* the apron leg profiles. Clean the 
Inside comer? by hand sanding. 




19 Thoroughly clean cabinet and wipe 
with a tack cloth. Then apply stain Follow- 
ed by three cost* of urethane varnish. 



profile shown in the drawing. Counter- 
Ixine the knob screw hales in the pivot- 
ing desktop for ^-in.-dia. plugs and 
aLEaEib the two knobs. 

Final finish 

Before finishing, sand all parts with 
220-giit paper. Thoroughly clean the 
surfaces and wipe with a tack doth. We 
used two coats of Min wax cherry stain 
fallowed by three coats of satin ure- 
thane varnish. 

Thin the first coat as per manufactur- 
er's instructions. Between coats, sand 
Lightly with 220-grit paper and wipe 
with the tack cloth. 

When the finishing is completed, at- 
tach the cabinet top with lW-in. No, III 
rh screws and install the back pane! 
with %-ln. brads. Screw the drawer 
knobs in place and install the desk 
surface complete with leaf supports. W< 
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A workshop guide to 
choosing and using screws 



BY JOSEPH TRUTKIJ, Shop And Tools Editor 
Photos by Brian Kosoff 



D uring the third century B.C., 
when an inclined plane was 
mculifird into a twisting spi- 
ral to lilt water for irrigation * 
the screw was born. 

Through subsequent centuries, the 
original screw design evolved to he- 
come a Fastener of parts. Different 
styles were developed as screws be- 
came more and more popular, 

Today, the ubiquitous screw is avail- 
able in hundreds of styles and sizes to 
satisfy virtually all Fastening jobs. 
However, selecting the correct, fasten- 
er from a sea of choices is sometimes a 
little tricky. To help you make the right 
choice, we’ve gathered together vari- 
ous screw styles that every do-it-your- 
selfer should know about. Note that 
the styles shown include wood screws, 
sheetmetal screws, machine screws 
and a few specialty screws, loo. 

There are several factors to consider 
when selecting a screw, including the 
type and thickness of the material be- 
ing fastened, style of scrCwhead and 
threads, and screw diameter and 
length. Also, if the fasteners are going 
to be exposed to moisture, be sure to 
use weather-resistant screws to pre- 
vent rusting. 

Screws are made of various materi- 
als depending on strength, appearance 
and corrosion -resistance require- 
ments. Most screws are made of zinc- 
plated steel. The shiny plating Ls at- 
tractive and it offers minimum 
resistance to rusting when the screw 1 is 
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exposed occasionally 'to moisture, Bra&s. aluminum. 
* il icone- b m nze and et he r ronfcrroLtB metals are also 
used as -screw *twk, These metaiti are softer, and 
therefore, weaker than steel flcretfa, Non/erroiis 
^erewa tire chosen usually for their corroslon-resis- 
tenee and appearance, 

Stainlc^s-tiLee] screws are strong - and extremely 
wraths r-resiiftanl, but they're aim expensive. A 
more economical type of mt-rertMant fastener* is 
the electroplated galvanised acrtiw. Galvanized 
coatings are available on several different screw 
styles, including ihm shanked deck screws, nuv 
chint- bolls and lugserews. 

Screwhead styles 

The screw s Used moil often by dchit-your^elfera are 
hLoUmI and Phillips, with either a fiat or round, head. 
However, there are several other styles that are 
worth noting. Shown along the bottom of this page 
^re profiles of nine common screwhead styles. They 
include (left to right): flat, round, oval, panheud, 
fillister, carriage bolt, thumbscrew with shoulder, 
brasgi knurled finger screw, and hex head with 
sealer washer. Shown on the facing page, are the 
seven most common screw-drive styles [fra m top to 
bottom}: slotted, Phillips, Torx, Roberts-on, hex 
head, he* socket and a 1-way security screw 

Torx screws are found on late-model car* and 
trucks, Robert Mils screws, also known as square- 
drive screws have become popular recently with 
cabinet makers because of their norudip head ami 
thin shank. Tamperproof 1-way screw? arc driven 
with a standard screwdriver, but can't be removed 
with conventional tools. Remember., screw design* 



COMMON SCREWHEAD STYLES 



Shown befow are profiles of nine common Krewfieadt (left to right); fist, round, ova I pan head 
til Niter, carriage bolt, thumbscrew with shoulder, finger screw and hejchead with sealer washer. 
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and head Style* are available in a wide variety of 
eombinpitiQiifl- For example, Wi:iod screws come with 
a slotted flaihesid. Phillips roundhead and Robert- 
son panhead, just to name u few. 

Screw specifics 

The must common Screw* are worttl screws. They're 
designated hy length in inehes, gauge number 
(shank diameter) and acrewhead style* for example: 
iv-in. No. 8 fh (fUthcad) screw. Shown above „ are 
14 flat head wood screws ranging in size from a 44n. 
No- 18 lo a VHn, No. 2- The higher the gauge 
number, thf 1 larger the screw shank. However, 
each gauge number comes in several lengths, 
Therefbre» a Irfau Nn, 12 has a thicker shank than a 
3-in. No, $ screw* Wood screws are commonly 
available with flat, round, and o val head* in clotted* 
Phillips and Robertson styles. Also, screw’ length* 
nre measured from the screw tip to the part of the 
head that is flush with the w ! ood. Measure a rl at! lead 
screw to the tup of the head. A roundhead screw k 
measured to the bottom surface of the head, 

Wherever possible. mafWW through the thinner 
piece of wood and intn the thicker board. As a 
general rule, two third* of the screw's length 
should be driven into the thicker hoard. Here * the 
proper method of installing a wood screw. First, 
bore a pilot hole to a depth equal to about three- 
quarters of the aerew length. Tile pilot hole mu*l be 
slightly smaller In diameter than the threaded 
portion mf the screw. Next, bun? a acrew -ahank 
clearance hole through the first h Lhirmer board only. 
Fishily, countersink the hole mid drive the screw. If 
you're going to drive the screw below the surface 
and conceal it with * Wood plug, then cuUhterbore a 
shallow plug hole before boring the pilot hole. 

Wien standard wood screws arc Lock small, move 
up to lagscrews. These long, largr-shank screws, 
iil*o called kgbdt*. provide extra holding power 
when joining large -dime rut mi lumber. Lagscrews 
have hexagonal or square heads that are driven 
with a socket or w rench. To transfer pressure over 



a larger area, use a large diameter washer. 

Lagscrews are commonly available in diameters 
ranging from V* in. to % in., and in lengths from 
about 1 in, to 8 in. The hex head iagserew shown is ¥i 
in. din. x 4 in. lung, 

A cousin of the kgserew is the capscrew. Like its 
relative, a capscrew baa a hexhead and large- 
diameter shank. However, capscrews have ma- 
ehinc-screw thread* for use its Lapped holes or with 
individual nuts, Alt rimchme-screw fastener* are 
designated by gauge, threads per inch, and length 
in inches, TMs includes capscrews, machine screw*, 
carriage bolts r machine bolts, stove bolts and 
threaded rod stock. Fur example, the capscrew 
shown is Vfc-13 x 2 In. That is, in. dk. with 13 
threads per inch and 2 in. long. 

Machine-screw 1 threads are designated a* either 
National Coarse (NO or National Fine (NT). NF 
screws have more threads per inch than NC screw* 
and, therefore, have greater holding power. How* 
ever, NC screwrs are sufficient for moat typical 
home and shop application*. 

It 1 * also worth mentioning that capscrews are 
manufactured m three strengths. A standard - 
strength capscrew, indicated by ll plain^ smooth- 
surfaced head, ha* a minimum tensile strength of 
shout 74,000 pei (pounds per square in.). Medium 
strength screw* are rated to a minimum of 120,000 
psi, anil are identified by three raised hash marks on 
the arrowhead. Six hash murks identify a high- 
atrungth screw that's rated to 150,000 psi. Again, 
standard-strength capscrews are sufficient for moat 
home and shop jobs . 

Specialty screws 

Each of the following screws (No. 1 through 10) is 
designed for a specific application. The first two are 
2V4-in. No, 8 drywaJl screws. They're used to attach 
gyp*um wallboard to wood and metal studs. Both 
screwy feature a thin shank and a Fhllttos, self- 
counter-winking bugle head. The difference between 
the screw's is their points. 
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Here in five screws that ire Invaluable to home md shop projects: I . drywall screw, 2. 
drywili screw wtth serf-drilling point: 3, fasTap txt«i*r-grade screw; 4 . partkFetedrd 
strew with Robertson held; S. setf-tappFng screw, also oiled itieetmetii screw. 



SCREWS 

Screw No. i has a sharp, needle point 
for use in wood and thin metal fit's al^o 
excellent for general woodworking and 
cabinetmakingk The second screw {No. 
2) has a aeif-driUiitf? point for driving 
through metal studs of 2D gauge or 
heavier. Drywall screws are designed 
to be driven with an electric screwgun, 
but you can use a Phillips screwdriver 
just as well. 

For your next outdoor project, try 
FasTap Plus exterior-grade screws 
(No. 3). These screws, similar in design 
to drywall screws, have self-counter- 
sinking bugle heads, thin shanks and 
sharp self-starting points, A special 
Dacrotized coating; made of a tough 
polymer and zinc compound, provides 
superior protection from moisture, salt 
spray and corrosive chemicals used in 
treated wood, FasTap Plus screws are 
available in sizes ranging from l : h# in. 
No. 8 to 6 in. No. 10, For details contact 
Faspac Inc, , 17903 Arenth Ave, r , Indus- 
try CA 91743. 

The next screw (No, 4) is designed 
specifically for use in particleboard. It 
features a thin ehank and deep, wide 
threads that provide greater holding 
power than standard wood screws* 
Made of heat-treated, zinc-plated steel, 
the screw has a Robertson-drive flat- 
head. Shown, is. a 1 ‘A in. No. 8; 2-in. and 
3-in, lengths are also available. For 
details on particleboard screws and oth- 
er Robertson-fityle screws, contact The 
Woodworkers' Store, 21301 Industrial 
Blvd., Rogers, MN 55374. 

Self-tapping screws (No, 5), more 
commonly known as sheetmeta] 
screws, tap their own threads in light- 
gauge metal and wood. Most self- tap- 
ping screws have panheads or round- 
heads. The 2-in. No, 10 screw shown 
has a slotted hothead with a built-in 



washer. It can be driven with a slotted 
screwdriver or socket. Self-tapping 
screws are available in sizes ranging 
from ft-Ln. No. 4 to 2-in. No. 14. 

Unlike a conventional screw that has 
one head and a threaded shank, a hang- 
er bolt (No. 6) has no head and two 
threaded shanks. This unusual fastener 
has machine-screw threads on one end. 
and wood-screw threads on the other. 
To install a hanger bolt, thread two 
nuts, side-by-side, onto the machine- 
sanew end. Then, bore a pilot hole for 
the wood-screw threads. Now plade a 
wrench on the nut closest to the bolt 
end and turn the screw into the wood. 
Hanger bolls are most often used to 
attach table legs to tabletop assem- 
blies. The bolt shown is x 3 in. 

Anolher unusual-looking fastener la 
the hanger screw [No. 7k It features 
wood- screw threads and a flattened 



head with a hole drilled through it. 
Hanger screws are used primarily for 
installing suspended ceilings. The 
wires that support the ceiling are at- 
tached to them. 

The fiat head allows you to drive the 
screws with locking pliers or an adjust- 
able wrench. You can also turn in the 
screws using a nailset stuck in the 
strewhead's hole. The easiest method 
I've found to install hanger screws, 
though, is with an electric drill Chuck 
the serewhead in the drill and power- 
drive it in. The screw shown is V* in. 
dia. x 3 in. Hanger screws are available 
in lengths that run up to about B in. 

The widespread use of plastics creat- 
ed a noed for nonmetal listeners, Con- 
ventional steel strews tear out plastic 
threads too easily. Nylon screws (No. 
3) are used to join together plastic parts 
and assemblies. Nylon is lightweight, 
strong and, of course, rustproof. The 
slotted roundhead machine screw 
shown is y 4 -20 x 2 in, 

The next screw (No, 9) features a 
self-drilling point that will bore and 
ream wood and tap steel in one opera- 
tion. The 2Vzrin.-long screw has a large 
No. 3 Phillips fkthead, 12-24 machine 
screw threads and two cutting wings 
that protrude from the screw tip. The 
wings bore and ream wood and then 
break off as the self-drilling point taps 
the steel. Use this style screw to fasten 
plywood and 2-by lumber to metal .089 
in. thick or thicker. Drive the screws 
with an electric scrowgun. 

Security screws are designed to be 
virtually impossible to remove. Screw 
No . 10 is a roundhead hreakoff security 
machine screw. After the screw is driv- 
en tight with a hex socket, the protrud- 
ing hexhead can be snapped off with a 
hammer blow. The V*-20x lW-in. screw 
shown is made from solid bar steel with 
a black oil finish, fM 




Thee unusual screws am designed for vety specific taitenfogjota: 4, double-ended, headless 
hanger ttch: 7 , hanger screw; & rtflon machine screw; 9, feir-driiFJng machine screw with 
two wood-cutting wings; 10. tamperproof security screw with break -off heuftead. 
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Make your home 
into something special! 



That's exactly whal your burnt! will 
he when you fill it wilh Heulhkif elec- 
tronic products - products that make 
your life easier and more enjoyable. 
Within our diverse line are Kit and 
assembled products sure to enhance 

each nwim in your home* 

1 * htakf your entry way 
more secure and easy to use 
with the Keyless DouiTockh 

Youll never again be locked out 
because aflost or forgot ren keys. 
AIJ ti takes is a simple fingertip 
entry of a four-digit code, arid 
the Keyless Doorlock unlocks your door 

2 . Add anew 

dimension Eo your 
living room with 
your own Coni put* 
crized Weather 

Stai ion. This Digital Weather Station 
displays up- ItMhc- minute Icmpcralure, 
wind, and baromcLric pressure readings, 
along With time and date. 

3* Give your kitchen a 
unique blend of style 
and efficiency with our 
Digital Wall Clock. This 
easy-lfrbuild kit keeps Lime 
with quartz-crystal accuracy. And 
with its simulated oak wood-gram finish 
cabinet, you!] have a timepiece that Fits into 
almost any decor. 

4- Rut yow den to 
greater use with this 
1HM PC AT Compatible 

Computer, Do word 
processing, personal 
accounting and more 
w hen you mneaciUng 
LBM-conmatible software on 
your fast and powejfuf US-241. And you 
can build it yourself in just a few hours. 

5* Bring the latest 
in digital tech- 
nology to your 
bathroom. This Dig- 
ital Scale lets you closely 
monitor your weight with electronic 
precision. And, its battery operated so 
it's safe to use right out of the shower. 

<p. Add a video 
entertainment cen- 
ter t o your bedroom. 

Our I ^-diagonal 
stereo TV kit gives you 
an extra-sharp colur- 
comxted picture with full stereo sound, 
and convenient viewing that you can con- 
trol frotn you r bed. Comes in a simulated 
walnut cabinet that complements your 
rooro- 



7 » Transform your_ 
nre room into a 
have n for hobby 

fun. Put our Deluxe 

QFIF CW Transceiver in ihis room and en- 
joy superb HAM radio operaiiun that ex- 
cels in performance and features, ft offer* 
expandable transmission and reception 
capabilities. 

8- Give your workbench 
a touch of profession* 
allsm with this oscillo- 
scope. Whether you're a 
service technician ora hobbylsl, youll love 
the wide range of measurement capability 
our LaboratorV'grade Dual Trace 10 MHz 
Oscilloscope gives you. 

9# Add practicality * 
to the utility room 
and save money, too. 

Avoid expensive food 
spoilage with our Freezer 
Alarm that 



?■ 



L / 

V r / 



warns you when the inside temperature of 
your freezer rises too high- Prerent water 
age with our Food Alar 

yam 



damage with our Food Alarm that warns 
you of water that's where it shouldn't be. 

UBP^H 10 - Make your 

>-■' I ^flN| ruining and going 

1 easi e r t ban eve r. 

^ Yo u r garage door wil I 

open wilh incredible 
ease and dependability wilh our Deluxe 
Garage Door Opener, feasv to install, this 
sjpener h durable and includes a handy 
security light, 

You'll find fun and excitement with 



Hcathkil product. Whether 
re in Idl form or already as- 
sembled, our products will help you 



every 
they i 



ur home more than you 
anted possible. 



Heathkit 

Heath 

Company 



Scud VOW fur vuurFREE llrulhfcic €ala.lufi. 
Vend to: IIi!iiihCiim|mii,DE[)l. 

Benlufi Rubor, UJchigut 
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FACTORY DIRECT 
GRANDFATHER CLOCKS 



Do iUVouwJtOoci KJta 



*300 



PrkM 
Stalhfl 

UDdar 

4lralutfeflg flfertf**ni vrt dm? 

OR 

Corc ipM ety Aw#tnW*d 
■nd Finished 

* Solid Zf4" hirtJwQWf* 
tU*Ck wBlnul chflmy, oak 

* HnriMffl duilMY 

* Solid brrai VWiH German 
fiTilmlnp monwnenia 
ana dial s 

■ £«v » assemble krta or 
CompleielY BssemWed 
and finished 

* MentY bock guarnritoe 

SEND $1 FOR 
32-PAO£ FULL 
COLOR CATALOG 

EMPEROR 

(l(MK (X»IIH,M 

WOOLD^ LAO&E3T MANUFACTURED 
OF ORANDFATHEA CLOCKS 
Onyi ffiwa Injyaani Pirti 

F iini[j£n. Ali^Aiiu MS32 t Pficna 1 ■ 2tia-S£l ■ au id 

I vn mtaFMkKl in □ Da-n ■ Trui w'1 Kdi 
□ F^iipdhdri Clr*K* 
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SlB.1t . 



pnrll 



-Hp- 




Gobra I inks loops around prop- 
erty for virtually unhreakabfe security 
Jus! slide tls case-hardened steel 
links through the solid harden Ed 
steel cobra head-, .depress the snap- 
acl ion loc k . and lorgel aba u t theft 
Choice ol heavy- or lighter- duty 
models. Full-year guarantee. 

For more information, call or write ■ 




LOCKING SYSTEMS 



J J ToyrekMIy Cq 

tSM-IBTnyhv.Ave JEIKGtm, IL &flO07 
Ov^iae Mimoii 1.0M-323-B172 
in minios 1-000-942-0300 



I P TV COMES HOME 

front prjjjr tiifj 

Gloeggler, "on a regular VCK h TV, 
over the sir, whatever." But this ad- 
vantage is ai m a limitatiori^ since it 
holds the system to the btMFielri-per- 
socond rate of the American TV stan- 
dard. creating the same flicker problem 
seen in the Tektronix system. 

-Sharp tries to minimize the noUceubb 
lity of the flicker by building a neuLrab 
density filter into the LCD glasses. 
Thi-S helps, because the human eye 
seems less sensitive tu flicker at lower 
light levels. But il also reduces the 
brightness nf the image, which hsus 
already been dimmed by the polarizing 
filters themselves. Choosing between 
flicker and dim pictures is. as Gloeggler 
admits, “s delicate balance." 

Japanese 3-D fans aren't the only 
people who can buy this system. The 
computer-game company Sega has juaL 
in! roduivd a 3-D add-on package for its 
popular Kcigu Master System home vi- 
deugaine. As an option, -Sega System 
owners can purchase a pair of LCD- 
shutter glasses almost identical tu 
those used by JVC anil Sharp in Lhear-t- 
D systems. The glasses plug into a 
small interface hoard that synchronizes 
the LCD shutters with the game com- 
puter. The computer sends alternate 
left- and right-eye views to the TV set 
with every video field. 

Viewed through the glasses, the 3-D 
effect is quite pronounced. When PM 
tried out a prototype of the system r 
only one game, an outer-space target 
game called "Missile Defense 3-D 1 ', w r ae 
fully i ipt: rational. But Sega is working 
on a variety of 3-D game concepts, 
including 3-D racing, gulf and Ping- 
Pong, and hopes to have at least six 3-D 
games available by the end of this year. 

This system could be the first high- 
quality 3-D entertainment system ever 
to make its way successfully into Amer- 
ican homes. Moreover, Sega of America 
Research and Development Manager 
Steve Hanawa in-pints out that since the 
av stem uses essentially the same Lech- 
no logy as Sharp acid A VC P the Sega 
LCD glasses ought Lu work with those 
systems if either 3-D video ay stem 
becomes available here. Reside* Sega, 
videogame maker Nintendo of Ameri- 
ca, based in Redmond. Washington, 
will offer LCD glasses ami 3-D games r 

The LCD-glasses approach is also 
opening 3-dimensions] doors for users 
of more sophisticated computers. For 
example, San Francisco's Antic Soft- 
ware publishing company is offering 
"Storeotck" LCD glasses to work in 
conjunct Eon with the Atari ST 520 and 
1040 computers. The glasses were de- 
veloped by Tektronix -subsidiary LC 
Technologies. 

Using the same fir Id -sequential 1 ech- 



iiiqUe employed by Sega and others, 
Antic’s glasses lot ll programmer de- 
sign real 3-D graphics either in color or 
in higher-resolution monochrome* One 
uf Antte’sS first programs for the sys- 
tem p dubbed "CAD 3-D, 2.Q’\ allows 
amateurs or [professionals to create so- 
phisticated, moving 3-D designs of the 
sort once only possible with high- 
powered graphics computers. In Japan, 
Sharp offers a similar system using 
glasses for certain Sharp computers. 

Maj or video manufacturer* aren't 
the only people interested in 3-D televi- 
sion. Experimentation in 3’D is almost 




AN J O images yield a sense of rtepth by 
providing Two pcnpoctfvpi ai seen sepa- 
rately by the left and right eyei. To repfkate 
this perspective for 3-P video. Sharp and 
others use two cameras spaced a few inches 
apart Jim as human eyes are. 

a cottage Industry in the Lt.S Jh and 
enthusiasts even have their own inagie 
ritie. St, UTflo Wurtd. Many uf the 3-D 
approaches developed by amateurs are 
mere backyard curiosities, hut then so 
Were the first movie cameras. 

Even the best TV -based 3-D ny sterna 
are, as one researcher says* N like look- 
ing through a window at a distant 
place. 1 ' A few 3-D visionaries are trying 
to create systems that will take you 
through the window and, he continues!, 
"make you feel like you're present in 
that distant place." 

NASA researcher Michael 
McGreevy calls this concept "advanced 
telepresence," and he believes he and 
his fellow researchers are close to being 
able to achieve it. To some extent, they 
already have. 

At NASA's Ames Research Center, 
McGreevy and others have developed a 
prototype 3-D system that can trans- 
|HPrt the viewer into completely alien 
environments . Instead of having the 
viewer look at an image on a screen, the 
NASA system has two small LCD TV 
screens mounted in a helmet, one di- 
rectly in front of each eye. Separate 
left- and right-eye views, either from 
cameras or from a 3-D computer-graph- 
ics program, arc fed directly tn the 
appropriate screen. Special optics en- 
T PiWkp tuni tu poor 30) 
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Why r$nr? Falds and rolls on H-b 
tasters. 222 lbs, Llsl $349 35 

rtBfri # 1 "257 $179.95 
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off list prices on name brands! 



14” Electric 
Cut-Off 
Saw 

Cut* Ihr&UBh r bar and 4 6' 

Ship wt. 44 lb«, Lbl (259.00. 

$136.95 



llenUM 552 



29- Pc, Nl-Sp»d 
Drill Bit S#t 

$ 14.95 

List 365.00 
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Tools 

tn n VSR Oril I (0234] * 1 1 8-95 
Sewzall', VS (65CSI $137.95 
■Gordie** Drlw*r I.B539J $66.99 

AdELTA Tools 

10" UHil Box 134-GBffi *1 99.99 
Sawbueh^ Saw 1 33-1 &Di S5 29 . 99 
1 4" ! Ba n a &*w 06-3 43SI *47* W 



SAVE! Gas ENGINES! 
Wldo variety of horizontal 
and vartlcfll gai enplnai, 3 to 
23HPt Famous brand* Ilka 
taoumaah, Briggi, Honda, 
Wisconsin Robin and Kohlar. 
One 
Year 

Warranty! 

Git 

inglns* 

HoFlionrjl 

5 »p * 13*.95 

S HP... Ja „ *117.95 

lO HP. (r **1* « 

Vortical Engine* 

8 H P 1 "*3 5/32 ' *1 94 .95 

idrtPi^3 shall..... . . asta.ts 



Shipping* Handling not Included. 



Water 

Pump 



mall ■! 



PUmp» 4,400 OPH; £8 max. lift. 
HP4-crcl* Brig-pi anglne. Chem- 
ical fi abrasio-n rcsislan-l Seuli £" 
auclwn Sfvwt 37 lb* Lift $320.95' 
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#10696 $ 1 57.95 



Hauls 
up to 
300 lbs .1 



Deluxe Garden Cart 

FREE Duinptltr DW Wx2S'»H" 
bo* of fuooed 'h m plywood 20' 
wheels 67 lb* Can ship UPS 

Hem *14512 $ 64.95 
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Northern 
Hydraulics 
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5000 W Surge! 4QOOW 

Contlnuoua Bated Generator 

Ideal for homeowner* farmar*, 
contractors and Macatiohera! 6- HP 
T«cun>seh engine baa oast iron 
sleeve Eoi long hie durability 

Itimi #1M55. $379.95 

With Electric Start 

inmiiHit $459.95 



Dept 69167 



Sale ends Aug. 31 , 1 987 

Call Toll Free 1 -800-533-5545 
24 hours a day, 7 days a week! 



Band far your FREE catalog or tend **.00 and 
ALSO racalva Lag sputter D*tlgn Bookr Mall to; 

NORTHERN HYDRAULICS, O+pt 69167 

P.O. H6X1219 

Burnt vlllei, HN 55337-0219 M ■ W* 
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—aM in one fast operation! 



Oni'y Complete Workshop Tool Of Us Ktn& fn The World! 



From the day it arrives. She Planer, 'MofdsrSaw will make 
and save you money. Wilh shortages and inflation driv- 
ing lumber prrGtis skyhigh. Lhis versatile power toc-l 
guickiy pays !or i tseli by easily converting low cost 
rough lumber inio high value finished slgck. Make your 
own quarter-round, base mold, door and window stop, 
casing, tortgue-and- groove. . all popular patterns. 
Other operators lurn oul piciure iram^s., lancing, clock 
cases, furniture bee hives, bed siats. surveyor's 
Slakes. . all kinds of miltwork. Handles tough oak and 
wainul as oasily as pins using only one small moioi-. and 
so sjmpJe to opereie even fcegmners ea n g 3t it. 

Men and woman averywttftr* sra using mis m 
law-tost power-feed machine id hih and build 
i neir own new Iwsmibsce YOU cat? Co the 
swe Supply lumderyards. carpeftters jnd 
c anlraclors m ycu r area with Dow and window 
trim., base stroe .. M mom... cove and 
Quanur rjuinir ... All oi their inm tdu can sell 
pictuii! rtame le custom iramwig 
paim stwBs. departmeni siores and direct iq 
users. All pallems availa&l^ or tftsifln your pwr 
S*t FREE Booklet with f oct» and full 
dvttilb.^lKUSH COUPON TODAY! 



J'*«7 Power Tool! 

This one power-fed tool— 

SAWS to desired Width . . . 
PLANES te desired Thickness . 
MOLDS all popular Patterns 
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3-D TV COMES HOME 

f Cott* in x&d /roni page £8) 

sure that the two views overlap proper- 
ly f and spread the image over a reason* 
ably wide field of view. The helmet also 
includes head-tracking sensors that fol- 
low any movement of the viewer's head 
and adjust the flow of images to corre- 
spond to whatever direction the viewer 
is looking. Stereo speakers over the 
cars complete the illusion, 

NAHA wasn't the first to build a 3-D 
helmet display: Military prototypes 
have been built that use high-intensity 
CRTs (cathode-ray tubes ) to supply the 
image. But building CRTs into a helmet 
creates problems with unwanted radia- 
tion and excess weight. In fact, om 
early helmet had to be lifted into place 
with a rope and pulley. The NASA 
system sacrifices the higher resolution 
of CRTs for the practicality and wirier 
viewing angle that fiat LCD screens 
provide. NASA's current helmet uses 
slightly modified versions of the same 
LCD screens used in Citizen-brand 
pocket televisions. 

NASA calls the world inside the hel- 
met a "virtual environment.” Why vir- 
tual? Because r says McGreevy, “It 
looks like an environment, it walks like 
an environment, it sounds like an envi- 
ronment. It's just not real." 

The applications for the helmet, 
called the Virtual Environment Work- 
station, are limitless. One obvious use 
is to facilitate human control over ro- 
bots operating in space, undersea or in 
other inhospitable environments (such 
as near the cores of midear reactors.). 

McGreevy hopes the system might 
also help astronauts preview different 
environments before they make the 
arduous trips to explore them. In a 
down-to«Earth example, he recalls that 
one researcher took the 3-D camera rig 
home with him ami walked it through 
the rooms of his house, talking to family 
members, oven meeting the dog. 

After watching the lape, McGreevy 
says, “When 1 went to his house, 1 felt 
like I’d already been there — 1 knew my 
way around / 1 

The worlds explored by the Virtual 
Environment Workstation don't even 
have to exist, Connected to a sophisti- 
cated computer-design system, the hel- 
met could be a powerful tool for pre- 
viewing proposed environments even 
before they are built. Using the sys- 
tem, MeGreevey points out,. lL an archi- 
tect. could walk through a building he 
intends to build. 1 ' 

And at Amea h researchers are hoping 
to use the system to get closer looks at 
computer-generated models of aircraft 
during supersonic wind-tunnel simula- 
tions. And application is also possible in 
the operating mom where it can assist a 
surgeon "traveling" through a patient's 

90 
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Qur Qak Spiral Stair KI1 » superbly 
crofted from choice, selected oak 
and mgeniousiy designed far easy 
do-it-yourself assembly. And best of 
ai«. its priced well beiowanv compar- 
able stair an the market 5 

CAU OR WRITE FOR FREE CCXOR BROCHURE; 
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body (see Fautaxtir Voyage, page 60 , 
Dec. mi 

It dees n't necessarily take NASA's 
budget to experience virtual environ- 
ments. A North Carolina company 
called Space Robot Services, in Win- 
ston-Salem, is working to bring a very 
similar system to consume' 1 ?,. 

At this writing, the. company has a 
black-and-white prototype system of 
LCD goggles almost identical in con- 
cept. to the NASA approach. The sys- 
tem can be used tu view live 3-D images 
generated by a pair of remote-con- 
trolled video cameras, existing 3-D 
movies converted to video, or comput- 
er-generated material. A special adapt- 
er processes the signal for 3-D viewing 
in the goggle display. As the company's 
name implies. Space Robot Services is 
also hoping to get NASA contracts to 
help build robotic systems for space. In 
the meantime, the company promises 
to demonstrate its home version of the 
LCD goggles this summer. Eventually, 
says company President John Gal- 
lagher, a system that will allow con- 
sumers to shoot their ow r n 3-D home 
video movies may be possible, 

3-P's future 

So far. all the 3-D video ay stems that 
seem to have a chance of making it inlo 
LLS. homey are really ^stereo" sys- 
tems. Though they give a sense of 
depth,, they can't really show 3-dimen- 
sions. In other words, you can't move 
your head to see behind an object. 

Is there any hope of seeing true 3-D 
in the near future? Possibly. 

The Japanese electronics giant Mat- 
sushita has demonstrated a video sys- 
tem that can show true 3-D to some 
extent. Rut since it requires a whole 
complex of cameras and monitors to 
work, it hardly seems practical, 3-D 
expert Stephen Hines says he's work- 
ing on a true 3-D video system as. welh 
but concedes it's too early to tell wheth- 
er it could be applied to home use. 

Of course* the ultimate 3-D image is a 
hologram. A great deal of today's re- 
search focuses on ways to record and 
play back moving holograms. Re- 
searchers in the Soviet Union are said 
to be particularly advanced in this area. 
And this spring, Japan's electronics 
industry banded together at the behest 
of that country's Ministry of Posts and 
Telecommunications to develop 3-D TV 
systems LhaE won't require glasses. Ho- 
lograms will be the prime focus of the 
group's research and development. 

The idea of holographic movies in the 
home might seem like a pipe dream 
today, but 40 years ago the idea that 
ordinary homeowners would someday 
have their own video recorders and 
advanced computers seemed just as 
remote. So, don't touch that dial. Stay 
tuned. W( 
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fine h -even to those with lower back 
problems. But motit agreed that the 
rear bench wasn't adequate for grown 
Up.s: too short back to front, and not 
enough legroom. Tall drivers, too, 
sometimes had a hard time seeing the 
instruments. 

Our survey showed that the P-Car's* 
real-world fuel mileage canse in at 2 to 4 
mpg below the EPA estimates of 25/33 
city /high way. Our respondents: report- 
ed averaging around 23/29 mpg. Turbo- 
charged cars paid an adelitionat 2 tu 3- 
mpg penalty. Most fawners, though, 
praised overall economy and felt they'd 
gotten good value for their dollar, 

The great majority of owners echoed 
that sentiment. A California teacher 
said, “1 narrowed my initial buying 
choices to a Honda Accord and the 
Chrysler Lc Baron GTS. While at the 
Chrysler dealer, I saw the Sundance, 
which looked to me like? a baby Le- 
Barom f test-drove both the GTS and 
the Sundance and was impressed. What 
clinched the deal, though, was that, for 
$12,000, the Sundance gave me every- 
thing l W anted in a new car. Similarly 
equipped, the Accord and LcBaron 
would have cost a lot more. I haven't 
regretted my choice/* 

Acura Legend 

The Legend well on its way to 

becoming one in its own time. In t he 17 
years IVe been writing PM p s Owners' 
Reports, I’ve rarely heard so many 
raves and so few negatives, Owners 
absolutely love this car. People praised 
the l-egend with lavish enthusiasm. 

Try afi they (night, mo at owners 
couldn't find a thing wrong with their 
Legends. Fully 100 percent rated 
workmanship good to excellent. The 
few drivers who did suffer mechanical 
problems (a mere 17,6 percent) compli- 
mented Acura dealers for quick and 
Lasting first-time fixes. Those are all 
rare testimonials. "Pm in awe of this 
car," confessed a Maryland physicist, "I 
can stand in front of it with the hood 
open and the engine running and not 
hear a sound. I can place a glass nf 
water on top of the engine and not &ee 
any surface ripples. What makes the 
Legend all the more pleading is that, 
after 5500 miles. I have yet to find the 
first flaw . . . not so much as a loose 
screw or the tiniest squeak/ 1 

The fun factor loomed large in many 
drivers' opinio ns. "1 haven't had this 
much fun since I sold my 1957 Chevy 
convertible said a Kentucky fast-fowl 
supervisor. 

Nor did ride and comfort take a buck 
Seat. A California transportation direc- 
tor; "Ride is spectacularly quiet and 
< Ffrrwr frtni to jHffl* 
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Drill a water 
well in your 
own backyard. 
Say goodbye to 
water shortages, 
soaring water 
bills, and drought 
panics! 
Call or write for 
the facts today. 
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OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 

Take mis compaci, portable 3-wheeief 
anywhere. Easy One Hand Operation, 
Built-in Battery Charger, Rear Suspen- 
sion System, MEDICARE and pri- 
vate insurance reimbursable- 30 DAY 
FREE trial. Call or send coupon below 
for a FREE 20 page odor cal a log . 

1-800-662-4546 
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comfortable. The Legend is fast, ma- 
neuverable and competent. Interior 
roominess is more than ample. Exterior 
fit and finish are flawless. This car is 
better than the BMW we used to own.” 

That's not to say that everybody 
applauded everything about the Leg- 
end, but complaints were rare and fair- 
ly minor. Tall, bulky drivers seemed to 
have trouble getting into and out of the 
front seat, and 12.3 percent pointed to a 
lack of headroom, "Headroom for peo- 
ple over 6 ft. tall is cramped, both in the 
front and back," remarked a California 
real estate agent. A Maryland dentist: 
"Lots of legroom fore and aft, but 
there's just barely enough headroom 
for my 5^11 frame. 1 ' 

The 4-speed automatic transmission, 
with lockup in 2-3-4, annoyed 7.3 per- 
cent of oUr drivers by being jerky 
between shifts. ■‘"Acceleration is 
breathtaking/' said a California retir- 
ee, "but it might be accompanied by 
more subtlety from the transaxle. * 

And while most owners raved about 
the Legend’s acceleration and flashy 
performance K a few noticed the V6's 
weak low-end torque. A Florida pilot 
pointed out that, "There's a flat spot in 
top gear at 55 ntph. This gives an 
objectionable lag until the automatic 
transmission downshifts and the engine 
exceeds 3000 rpm. When Fm climbing 
long hills t the transmission continually 
hunts between Second and Third.' 1 

A relatively low 40 percent of Legend 
owners were attracted by the car's 
styling, and 36.9 percent listed appear- 
ance as- the car's third -best-liked attri- 
bute (after handling and performance}. 
A number of respondents were down- 
right unhappy with the look of the 
Legend. "The design is too close to the 
Accord's/' said a Maryland teacher. 

Even so, the final tally told of a car 
matched by the level of dealer attention 
and service. Dealer service was given a 
rating of good to excellent by no fewer 
than 92,7 percent of our respondents— 
a record number. The Acum went cm 
sale In 1986 with a base price of $19,753, 
yet 66.5 percent of the people we sur- 
veyed reported paying less than that 
for their Legends — some as little as 
$17,000- The average price in our sur- 
vey came to $1SM90. 

Because their Legends came so fully 
equipped — plus the factors of quality p 
reliability p performance, handling, lux- 
ury, comfort and dealer attention 
— most owners felt they've gotten very 
good deals. A Maryland optometrist 
summed it up this way: “If Fd bought a 
Merceries, which f considered doing, 
and if the Mercedes drove and handled 
as well as this Legend, I would have felt 
Fd gotten my money’s worth." M 
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Tilt-Rotors May Change The Way You Fly 



F requent fly ere are all 
too familiar with the 
problems \m&l by de- 
regulated air travel Delays 
caused by flaws In the air 
traffic control ayatem are 
compounded by congealed 
ground tmnaportatiod- But 
the V-22 Osprey! a Bell. Boe- 
ing ts]t-roti?r rcllabonuinii, 
may one day lino above it all. 

Government and commer- 
cial entities ELre studying 



Editor T:m C<^' 
cIlv in iTkj1d« ’i Eh Wslujuntt-i, 
Wiliam Siljtu Ju't- Bl^' ■■ I 



ways |n use tilt-rotor lech- 
no] ogy in a commerctai set- 
ting. envisioning tilt-rotor 
commuter a ircraA — seat mg 
up Irj 40 passengers — that 
would cut travel time from 
city tenter to city center in 
half. One study indicates lift- 
minute flight times from 
Washington, D.C, to the Up 
of Manhattan in Now York 
City, IK) minuses from WiLsh- 
ingtnn to the center of Bos- 
ton (inset chart]. 

The air-LTii-'l is shaped like 
a fitted- wing plane, hut in- 
stead of a standard engine- 



prop arrangement, tilt n> 
tnrs have two engines 
mounted on the ends of a 
wing. The engines, bearing 
oversize variable-pitch pro- 
pellers, turn upward for ver- 
tical flight and level for a 300 
mph cruising speed at alti- 
tude. With more power per 
pound of payload. Lhe tilt 
rotor is more expensive ini- 
tially than conventional 
fixer] -wing ai rcrafl . huL the 
flexibility of vertical opera- 
tioki and improved speeds 
could mean lower costs per 
paybafl-milc 
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flit-rotor commuter aircraft 
could make sftort haur flights 
between city centers ftasibJe 
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Measuring Up 

The device is culled a polar- 
ized neutron reflect nmol el- 
and it measures magnetic 
fields over microscopic 
depths on the surface of ma- 
terials, Scientists at Ar- 
gonne National Laboratory 
say the instrument could 
lead to improvements in dig- 
ital sound recording and 
computer data storage. Re- 
cently the instrument helped 
discover magnetic [tenetra- 
lion in new superconductors. 




Plastic Mine 
Detector 

A defense against the men- 
ace nf phistic antipersonnel 
mines — which foil conven- 
tional detection — has been 
developed by ERA Technol- 
ogy Ltd. of LeatherheatL 
England. The detector emits 
a burst of radio waves last- 
ing a billionth of a second, 
and echo patterns from sub- 
surface objects are analysed 
and charted an n computer 
terminal A crosLs-scction 
grid of I he terrain in ques- 
tion can he generated, right, 
or an image of the mine can 
be created, left. Also, the 
echo characteristics of any 
mine, regardless of shape or 
material, can be preprtv 
ERA echo local or presenu digital map of subsurface objects. grammed to aid detection. 







A iclenmt measures magnetic fields on the surface of maTerfarj using 
a raw device called a polarized neutron reRettomeier 



Eagle Packs 
A Punch 

The design of Sikorsky Air- 
crafts S-7GB commuter heli- 
copter has been reconfigured 
for si military 9 attack role and 
designated the H-7G Eagle. 
In recent armament?; Last- 
ing. Eagle scored solid hits 
usdng cannon, rockets and 
machine guns mounted on 
piteh-compe nsated arma- 

ment pylons. Eagle can he 
easily adapted for attack, 
support, medical ami other 



The mills ary version of the Sikor- 
sky S-76 reduces work Toad and 
improve arruracy 



Getting Inside Max Headroom 

Peter Wagg." the producer flf t he hot new TV show, would 
only tell PM that Max is the result of "a layer nf video, 
audio find computer" technology. "We won't give ton much 
away," Wagg snys, ''because wc Want to maintain the 
illusion/ 1 But digeufttion^ with eomputcr graphics profes- 
sionals at the major TV networks give an insight into the 
creatinn of America's first, true I quite literally) video 
personality. Prevailing 1 (.henries hold that Edison Carter 
(played by actor Matt Ere wen is outfitted with a plastic 
headdress „ sunglasses and other make up and filmed on 
video. Edison's image is then run through a digital video 
effects (DVEl system, reportedly manufactured by the 
English film QtmnLeL The machine removes each inter 
vening frame In give Mux jerky head movements and 
exaggerated facial react tons. The USE also gives the 
image a "digitized" look, adding to the illusion that Max 
Headroom is a computerized entity— not just a recon- 
stituted actor. Tlie only true computer-generated im- 
age is the background behind \Hx Computer graphics 
designers use a keyboaid, tablet with mouse, an input 
camera and monitors to create an image and freeze it 
an a disc. The animation come- last when start and 
atop points are assigned to key frames 



A rcientist measures magnetic ftefeis on the surface of maleriAls using 
d raw devke eaPFed a polarized neutron reUeciomcicn 
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intiruciCM 1 ownffl nurse trainee m she practice* giving injections to 
molded arm, Simulated brood flows through synthetic vcmJs 







user) over and over again. 
The key feature of thus arm 
simulator is purely tactile. It 
duplicates exactly the sensa^ 
tion of penetrating real tis» 
sue. It ia also fitted with all 
the relevant landmarks in 
order to simulate intramus- 
cular injections. 

Tip Vortex 
Harnessed 

Pressure differentials be- 
tween the top and bottom of 
an airplane wing provide 
aerodynamic lilt. Rut then/s 
a downside. Converging air 
flows at the wingtips cause 
vortices, which create fuel- 
robbing drag. Now, re- 
searchers al Sunstrand 



Aviation in Rockford, Illi- 
nois,, have extracted some 
of the lost energy the 
vortices represent. 
Wind turbines have 
been installed on the 
wingtips of a light 
plane. The blades, are 
connected to on-board gen- 
erators, In tests, 14 addi- 
tional hp were needed to 
overcome drag. Using wind 
turbines, three of those hp 
were recovered and put to 
use. Engineers predict as 
much as 400 hp could be gen- 
erated on a eimtlarly- 
equip|>ed Boeing 747. 



Injection 

Trainer 



Wind turbine generators har- 
ness energy lost from a wing s 
tip vortex. 



This plastic appendage, cast 
from a live arm. is intended 
to shmv nurses, medical stu- 
dents and anesthetists how- 
to give intravenous injec- 
tions and take blood. The 
synthetic skin allows natural 
palpation of the veins and 
synthetic blood concentrate 
flows, through clearly de- 
fined dorsal, cephalic, medi- 
an cubital and baailic blood 
vessels. The veins are self- 
sealing so the arm can be 




INSULATING wrap 



TRU m- 



METAL STAKE 



Soil s Heat Protects Trees 



Front action can destroy whnta groves of dtru* trees. So 
A ^isciate Pmfe&dor Lawrence R. Parsons of the Univer- 
sity of Florida has devised a way to protect the lower part 
of ii tree I iy extracting heat from the soil. A meta! rod 
illustration? conduct* bent between the Earth and a 
tree's buflunmn. (the graft junction between the rootstock 
and scion]. An insulating wrap made of fiberglass and foil 
surrounds the stake and trunk. Parsons and hi* colleagues 
haw achieved a :i 1 1 1 T F wanning with the simple system 
and are currently testing how stake thickness, rout depth 
and other factors affect tree protection. Simple design and 
readily obtainable materials can now s«ive young trees. 



Breedlove's Record Attempt 



Speed demon Craig Breed- 
love — five times world land 
speed record holder — will 
change mount* for an u|> 
coming crack at the world 
water speed record of 
317,5*16 mph. held by Aus- 
tralian Ken War by, Breed- 
love and his 3-man design 
team plan to create ftfte r rfh£r 
/, a tandem -winged:, twin- 



a portioned jet hydroplane for 
the effort Fart boat, part 
bird, the new “Spirit of 
Anterica** incorporate* mov- 
able surfaces for aerodynam- 
ic control., and a J-79 General 
Electric turbojet scavenged 
from a Lockheed Fl 04. The 
J-7& is capable of producing 
llpflflO pounds of thrust — 
and a speed of 500 mph, 
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Mean Machine 

How do you create the most 
menacing car in the wurirt? If 
you're producing a mavis 
“The Running Man" 
starring Arnold Kehwarzen- 
Ggg&r» just released, you c:dl 
in production designer Jack 
Colfis. CoIJis assembled ve- 
hicles and equipment used 
by four ■‘Stalkers" who per- 
petrate mayhem Upon a band 
chf innocents for 1 a futuristic 




dune huggy parts, Body 
sections are stressed 
over tubular stu^l fram- 
ing and a VW engine 
supplies Lhe [lower — a 
sheep in waifs clothing. fn 
addition. CoLlis developed 
stretched motorcycles, a bad 
guy who uses a chain saw as 
a prosthesis, an ice hockey 
Stalker who uses a hockey 
slick with serrated edges, 
and a flame-throwing Stalk- 
er, The production team also 
converted garbage trucks 
into Lin [losing security vans, 
stretch limousine pickup 
trucks k and gravity-drive 
rocket sleds, Rut haw will 
they go with popcorn? 



TV game show . The plot pita Stalker drive* a lethal car 
Schwarsseneggtr against the (pictured 3 that's actually fah- 
^ talkers. The must fearsome ricated from sheetmetal and 



guys 

drive In 
The Running Man. " 




Robot On 
Guard Duty 

The Smitry / by Denning Mo- 
bile Robotics of Woburn, 

Massachusetts, tirelessly 
roams office or ahup floor 
and reporta irregularities to 
security personnel. The 
prime task of the 3- 

wheeled robot in to spot in 
traders, but Sentry klso ha* 

Severn! other useful func- 
tions. For instance, it sees 
objects in iU path by using a 
ring of 34 ultrasonic sensors. 

Infrared sensors detect 
heat, and other detectors 
aense smoke. Motion is 
picket! up by microwave. 

Sctitrtf / navigates from a 
preprogram med floorpkn, 
and when batteries arc 
down, Sentry / returns to a 

special alcove and plugs into Sentry t ictuei move men i and heal from Intruder and reports to security perwnnel. Unrt stores in 
a recharging receptacle. coningi panel alcove, which contains a socket id recharge Sentry fs 1 2 -volt baueries. 




industrial robotics wtth a high 
lech aviation twl$I] Moving 
head Increases drilling preci- 
sion and effigleiicy white rut- 
ting toolhng and labor costs. 



Automated 
Plane Builder 

A robotic carousel head used 
to fasten airplane wings to- 
gether cart fasten skin dips 
to hold stock, drill holes and 
remove bum from both 
sides — all on computer com- 
mand. The system — created 
by Britain’s Taylor- Hi tec 
Ltd. — also eliminates hard 
tooling and has a drilling ac- 
curacy of plus or minus .01 
inch. The drilling steps are 
initiated when an electronic 
probe in the system reads 
the surface to be drilled and 
references the airframe to a 
computer program. 




Dr. Zheng *nd CUWt A robot 
that walks like a human pushes 
closer to robotic autonomy. 



Robot Biped 

Tracked, wht'ck'rt and »La- 
tinnary robots are becoming 
familiar sights in the Ameri- 
can workplace. But practical 
biped robots that walk like 
humans have so far eluded 
scien Lists. Until now. Dr, 
Yuan Zheng ofClemsonUnh 
verity recently completed u 
robot biped named Clf/Sffi 
that can take one step at a 
time. Metal legs, in. tall, 
incorporate four $1 000 joints 
anr) are joined at the top by a 
platform, Scientists foresee 
a time when bipeds will per- 
forin hazardous work at nu- 
clear power plant* and in 
fighting fire*, [fg] 



% 
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LONG-TERM TESTS 

(Continued from page 55) 

Ford Tempo 4x4 

When Ford introduced its all- wheel- 
drive version on the Tempo and Topaz 
to the press in the summer of 1986, the 
idea was to start selling them to the 
public that fall, as 1987 models. We put 
in an order for one of the very first ones 
off the assembly line, so we could see 
how well it performed on snow and ice. 

Unfortunately, production glitches 
cropped up and our car didn’t roll off the 
assembly line until early February. It 
was then in the pipeline for more than a 
month before it was delivered to us in 
mid- March, well after all the serious 
snow had left the area. This was a pity 
because K without any snow to play in, 
this Tempo is just another Tem- 
po— that is to say, okay transportation, 
but nothing to write home about. 

The $10,194 all-wheel-drive version 
is about as luxurious as a Tempo can 
get, with such standard equipment as 
the fuel-injected P 94 -hp version of 
Ford’s 2.3-liter pushrod Four; 3-speed 
automatic transaxle, AM/FM stereo, 
power steering and brakes and high- 
line trim. The options on our test car 
brought the sticker to $12,570. 

Ford showed great courage by deliv- 
ering the car with only G miles on the 
odometer, not the 1500 or so of break-in 
and fine-tuning miles that go into many 
press ears. Our Tempo had a few rough 
edges that are probably typical of the 
cars delivered to ordinary folk. The en- 
gine was idling at almost 2000 rpm when 
we got it and, at about 45 miles, the 
speedometer and both odometers quit. 

The idle adjustment was fixed over* 
night and the cable patched while a 
replacement was ordered. The Band- 
Aid came off the cable almost immedi- 
ately, and we drove with our fingers 
crossed and without a speedo for a 
couple of weeks until the new cable 
arrived and was installed. 

We were only able to calculate gas 
mileage for one tankfuL after the odom- 
eter got going again, and that was a 
disappointing 16.4 mpg h no great 
shakes for a compact 4-cylinder with 
lackluster performance that's seldom 
been used in 4- wheel drive (Ford’s is a 
part-time system that shouldn't be used 
oil dry pavement). We hope to do better 
on future fillups. 

Besides the speedo cable, our only 
other gripe is the upholstery on the 
driver's seat, which is starting to bunch 
and pucker up. 

So far, no one is too crazy about the 
albwheel-drive Tempo. It's not a whole 
lot of fun, not especially comfortable, 
and we're not likely to get much use out 
of its one unique feature — 4wd Well 
let you know if it improves with 
age. “IF.//. 
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4-WHEEL-DfllVE SEDANS 

fCowfeaitf J Yrom pogg jflJ 

Variable split 

There are now several second -genera- 
tion 4wd cars available. Instead of hav- 
ing a fixed torque split between front 
and rear, they have a variable ratio. 
The first such vehicle on the market 
was the VW Vanagon Syncro. built for 
VW by Steyr- Daimler-Pueh in Austria, 
This company has been heavily in- 
volved in 4w r d vehicles for many years 
including development of the Merced es 
G-wagen and Honda Civic Wagon. 




Viscous coupling |VC] has van« attache-d 1 TO 
the outer cai e and Jnrwr shaft. A thick 
illkone fluid between the wanes limits the 
amount of slip between case and shaft. 




\ 

_A 



When cornering, each wheeJ coven a differ- 
ent distance. To drive on dry pavement, a 
4 a 4 needs a differential or VC between the 
front and rear drive and at each axle. 

The Syncro Vanagon does not have a 
mechanical system for splitting the 
torque between the front and rear 
wheels. Instead, the driveshaft from 
the rear engine is connected to the front 
transaxle through a viscous coupling. 
The size and spacing of the discs in the 
VC and the viscosity of the silicone fluid 
is such that, under normal conditions, 
only 10 percent of the power is trans- 
mitted to the front. If a rear wheel 
starts to slip, the VC tightens up and 
more power is transferred to the front 
wheels until a maximum of 30 percent is 
reached. The torque split is continually 
alternating between these two ex- 
tremes to give the optimum grip. 



Volkswagen has also developed its 
own 4wd system for use on the 4wd Golf 
Syncro, introduced last year in Europe. 
It, too p has a single VC between the 
front and rear drive. The latest version 
of the Honda Civic Wagon with, full- 
time 4wd also Uses a center VC. 

Other systems 

Mercedes has introduced a totally dif- 
feront computer-controlled 4 Malic sys- 
tem on its 300 series, which uses sen- 
sors to detect wheelspin, then 
automatically shifts into 4wd with a 
34/66 front/rear split. If wheelspin con- 




-L_ _ ^ - - 1 

Volkswagen's 4wd Syncro bus was tested In 
the Sahara. Unique 4wd system constantly 
varies fronb^ir torque split according to 
the traction available at each wheel. 

tinues h the center and rear differentials 
lock. There are no VCs in the complex 
Mercedes system, and it can't be called 
full-time 4wd aa the front wheels are 
only driven when needed. 

Engineers at Steyr-Daimler-Puch 
are working on electronically controlled 
4wd systems that will be capable of 
giving a variable power split from 0 to 
100 percent for all driving conditions, 
Porsche's 200-mph 959 already has an 
electronically controlled variable split 
system. Presently, Porsche is develop- 
ing a variable-ratio 4wd Dldsmobile 
model fur 1990. 

Judged by the tremendous success of 
4wd rally cars, and the increasing so- 
phistication and cheaper production 
costs of such systems, we can expect to 
see a growing number of 4wd cara 
offered in the coming years. When Audi 
first introduced the QuaLtro, Chief En- 
gineer Ferdinand Piech predicted that 
4wd for road -going vehicles would 
catch on within a decade. Were now 
seven years into that decade and his 
prediction seems to be coming true. In 
another three years* it will be interest- 
ing to see which system has become the 
accepted standard. Will it be Audi's 
5Q/50 Tor&en mechanical layout, FF 
Developments' 34/56 VC system or one 
of the variable- split systems? Time will 
tell, of course „ but 4wdi for regular road 
cars is here to stay, that's for sure.JM 
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Cocaine 
lies. 



After nearly a decade of 
being Americas glamour drug, 
researchers are starting to un- 
cover the truth about cocaine. 

It's emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ewer happen 
to them. But you can never be 
certain. Whenever and however 
you use cocaine, you’re playing 
Russian roulette. 

You cant get 
addicted to cocaine. 

Cocaine ms once thought 
to be non-add ictive. because 
users don't have the severe 
physical withdrawal symptoms 
of heroin— delirium, muscle- 
cramps, and convulsions. 

However, cocaine is intensely 
addicting psychologically. 

In animal studies, monkeys 
with unlimited access to 
cocaine self-administer until 



risk is higher the younger you 
are, and may be as high as 50% 
for those who smoke cocaine. 
(Some crack users say they felt 
addicted from the first time 
they smoked.) 

When you’re addicted, all 
you think about is getting and 
using cocaine. Family friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen- 
sive, you end up doing what all 
addicts do. You steal, cheat lie, 
deal sell anything and every- 
thing, including yourself, AJI the 
while you risk imprisonment 
Because, never forget cocaine 
is illegal. 

There's no wav' to tell who’ll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one. 

Cm on, just once 
cant hurt you. 

Cocaine hits your heart be- 
fore it hits your head. Your pulse 
rate rockets and your blood 
pressure soars. Even if you’re 
only 15, you become a prime 
candidate for a heart attack, a 



they die. One monkey pressed 
a bar 12,800 times to obtain a 
single dose of cocaine. Rhesus 
monkeys won’t smoke tobacco or 
marijuana, but 100% will smote 
cocaine, preferring it to sex and 
to food-even when starving 

Lite monkey like man. 

If you take cocaine you run 
a 10% chance of addiction. The 



stroke, or an epileptic-type fit 
In the brain, cocaine mainly 
affects a primitive part where the 
emotions are seated. Unfortu- 
nately this part of the brain also 
controls your heart and lungs. 

A big hit or a cumulative 
overdose may interrupt the 
electrical signal to vuur heart 
| and lungs. They simply slop. 



That's how basketball player 
Len Bias died. 

If you’re unlucky the firs! 
time you do cote, your body 
will lack a chemical that breaks 
down the drug. In which case, 
you’ll be a first time O.D. Two 
lines will kill you. 

Sex with coke is amazing. 

Cocaines powers as a sexual 
stimulant have never been 
proved or disproved. However, 
the evidence seems to suggest 
that the drug's reputation alone 
serves to heighten sexual feel- 
ings. (The same thing happens 
in Africa, where natives swear by 
powdered rhinoceros hom as 
an aphrodisiac) 

What is certain is that con- 
tinued use of cocaine leads 
to impotence and finally 
complete loss of interest in sex. 

It’ll make you feel great 

Cocaine mates you feel like 
a new man, the joke goes. The 
| only trouble is, the first thing 
the new man wants is more 
cocaine. 

It’s true, After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
You've got the cote blues. But 
fortunately they’re easy to fix, 
with a few more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then —for 
days at a time— you may feel 
lethargic, depressed, even 
suicidal, 

Says Dr. Arnold Washton, 
one of the country's leading 
cocaine experts: "ft’s impossible 
for the nonuser to imagine the 
deep, vicious depression that a 
cocaine addict suffers from;’ 
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WINGS FOB TOMORROW 

(Can^inu^d from past TS) 

up systems they used in their respec- 
tive aerial mounts during their test 
pilot days, and the entire table agreed 
on the need. So, it was decided the 
processors would probably be split 
down the centerline of the airplane with 
one controlling the left half and the 
other the right That way a massive 
power failure would only reduce the 
rate inputs and wouldn't cause a total 
loss of control Each processor would be 
equipped with a battery backup and it 
was thought a ram-air turbine (RAT) 
generator could be deployed. Photo- 
electric cells could also be molded into 
the upper fuselage to act as trickle 
chargers for the batteries in addition to 
dual engine -driven generators. 

B y the time we had thrashed 
through the cockpit and de- 
veloped a revolutionary (for 
light planes, anyway) pilot 
environment, it was time to move to the 
outside of the airplane. 

Since the bouI of this new machine 
would live in the silicon recesses of 
dozens of microchips, the airplane could 
look tike almost anything, and there 
was no reason to be restrained by 
convention. So the guidelines the group 
laid down for the design of the airframe 
structure itself were fairly simple: 
Keep the parts count low to aid in 
manufacturing and reduce expense. 
Keep it small (in other words, with 
approximately 24 ft, of wingspan). And 
make it a visual grabber. 

As soon els che discussion moved to 
the outside of the airplane, both Rutan 
and McCandlish started sketching, 
Mark was taking what he was hearing 
and putting it on paper. Burt was fran- 
tically producing the visions that raced 
through his mind — he averaged a new 
airframe design every 90 seconds. 
Designing the airframe in sections, 
the landing gear was the first order of 
business, but it got entwined with en- 
gine decisions almost immediately. 
When you think about it„ Landing gear 
really only serves two practical pur- 
poses; First, it saves belly paint and 
simplifies taxiing. Second p and most 
important, it keeps the propeller out of 
the dirt. In other words, trying to 
streamline the gear would have an im- 
pact on prop placement. 

Eventually, the propeller was tried 
Du just about every part of the airplane, 
including the top of the vertical tail fin, 
to get it out of the way. Finally, we put 
a pair of them on the trailing edge of the 
wings as close as possible to the fuse- 
lage to limit asymmetrical thrust with 
one engine inoperative. This cleaned up 
the rose of the airplane dramatically. It 
was argued that a pair of lightweight. 



inexpensive engines would supply re- 
dundancy and, hence, peace of mind for 
student and experienced pilot alike. 
Also, two engines could carry smaller 
props, which would help in the ground- 
clearance department. Due to the inor- 
dinately high cost of av i ation engines, it 
was automatically assumed that our 
powerpianU would have to come from 
some high- volume use outside of avia- 
tion. The engines would either be auto- 
motive or industrial in origin and would 
probably have to be fitted with some 
kind of reduction unit to keep the pro- 
peller tip speeds subsonic. 

The Wankel rotary being developed 
by John Deere appeared as if it would 
eventually result in a usable engine. 
Although Lycoming was no longer in- 
volved in the project John Deere was 
still forging ahead with the Wankel ax a 
possible replacement for expensive air- 
craft engines. Nothing at John Deere is 
currently planned in the small, 40-hp 
size range we thought our airplane 
would require. But we assumed that 
small rotaries (the Norton version from 
Teledyne Continental was also dis- 
cussed) would work perfectly for our 
desert Scorpion. 

From that point on h simplicity be- 
came the driving factor. With the nose 
cleaned up, the high-aspect ratio ca- 
nard was fitted, w r hich not only helped 
with stall and center of gravity control p 
but lowered the parts count as well. 
Since prop placement was no longer a 
consideration, the next goal was to 
design the absolute minimum landing 
gear. Gliders obviously have the mini- 
mum gear in the form of a single wheel 
in the middle fuselage on the centerline. 
But gliders are always doing a balanc- 
ing act — and falling on their buns as 
they roil to a stop. Such activity would 
be far too ignominious for the aircraft 
we envisioned, so we adopted a bicycle^ 
type fixed running gear with the main 
loading gear and shock absorber locat- 
ed aft of the cabin. A small steerable 
nose wheel was placed up front, also 
actuated by n servo motor with fiber- 
optic input via the rudder bar. 

W ith centerline landing 
gear, the airplane would 
naturally want to fall on 
its side. So tip-dragger out- 
rigger wheels were fitted on the wrings, 
which were, in tarn, given a fair amount of 
negative dihedral, or down slogw, to keep 
the tips dose to the ground. 

This would keep the airplane nearly 
level when parked. The wings were also 
given a modicum of forward sweep, 
which would allow the main spar to pass 
completely aft of the cabin area while 
keeping the wing’s center of pressure 
located correctly in relation to Lhe air- 
plane^ center of gravity. 

Between the negative dihedral, the 



forward sweep and the center-mounted 
gear, it was beginning to look like we 
were designing a backyard Harrier. 

The basic structure of the airplane 
was a theme that w K ound its way 
through all our conversations from the 
very beginning. However, since we 
were sitting in the composites capital of 
the world, there wasn't much doubt the 
airplane would be made of some sort of 
fiber synthetic. So the actual conversa- 
tions on structures were fairly short 
and to Lhe point. And the primary goal 
was, once again, to keep the parts count 
and labor costs low. 

The airplane would be made in large 
sections, like a plastic model airplane 
kit. The fuselage would be in two 
halves, the wing another two, and the 
canard and assorted surfaces would 
bring up the rear. 

F rank Christensen opted for a 
skinned -foam process and oth- 
ers discussed ways in which 
integral structural parts could 
be molded in — like the ring bulkheads 
fore and aft, and the 1-piece seat pan/ 
armresfr'seat-back unit. 

Before we all stood up at the end of 
the day P we still had to talk about how- 
much our creation would cost the con- 
sumer. After a considerable start-up 
investment (estimates ranged from 
$150,000,000 to $200 P 0Q0 P 0Q0) a realis- 
tic price was going to be a gUeSlimate, 
and Rutan deferred to Christensen, 
who felt it would probably fall some- 
where around $25,000 for airframe, avi- 
onics and engines h including dealer 
markup. Remember the group— in its 
blue-sky delirium — ignored product li- 
ability and other issues ajid concentrat- 
ed on the machine itself. As airplane 
builder Christensen pointed out: “All 
the things we've talked about are possi- 
ble. The injection-molding concept for 
the airframe panels is here. Certainly, 
the electronics are easy. All that stuff is 
here in one form or another. The en- 
gines could be here soon," 

Modern manufacturing and contem- 
porary materials now in everyday use 
would be the key to putting the average 
man back in the air. 

Still, we found that the drawings only 
showed a fraction of what went on that 
day as the sun went down and a Janu- 
ary chill gri pped the high desert- There 
were things we couldn't even make a 
dent in. F A A certification would still be 
necessary and it would be expensive. 
Ditto product liability insurance. But 
none of these considerations existed in 
a closed room inside Burt Rutan 1 ? shop. 
All that did exist wax a freeform think 
session that produced a feasible solu- 
tion for at least one of general aviation's 
moat pervasive dilemmas. Now, it’s up 
to our legislative bodies to find a cure 
for the other problems, H« 
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FEATHER-LIGHT SPRAYER 

Thli season treat yam garden and yourself 
to the new Solo Jetpak model 425 back- 
pack sprayer. Combining comfort, porta- 
bility and utility. the lightweight Jet pa k 
features an anatom I rally designed 5-gal- 
lon plastic tank r adjustable shoulder 
straps and weighs about 1 0 pounds. Soro 
claims Its low- maintenance Jetpak re- 
quires minimum effort to maintain uni- 
form pressure levels and spray pauerm. 
Achieve up to 40 psf with the hlgh-quail- 
Ty. hand-activated piston pump which Is 
equipped with Jong I ait Ing VI Ion tr - ji h 
and gasketi- 

Intended primarily for the application 
of pesticides and liquid fertilisers In gar- 
dens. hot beds and greenhouses, the Solo 
Jeipak also sprays disinfectants for sani- 
tizing swimming pools, stables and show- 
er stalls. 

You can buy the Jeipak model 435 ac 
lawn and garden retailers and farm sup 
pliers for about $135. For additional Infor- 
mation. write to Solo tnc., 5 5 00 Chestnut 
Ave., Newport News, VA 23605. 



EASY ON THE ARM 

Power-to-weighf rajio and a sensitive in- 
ertia chain brake make this Stihl model 
034 chain wt w stand out for both home 
and light professional use. The Stihl 034 
weighs about 1 5 pounds and the 3.44-cc 
engine delivers 4,1 hp. Stihl warrants Its 
Bosch elect ron frilly controlled ignition 
for the life of the saw. It's available with a 
I6-. IS - - or 20-In. bar. Feature! Inciudean 
anti vibration system, safely throttle- lock, 
chain catcher chalnguat d and front and 
rear h and guards. The Stihl 034 costs about 
£455 with an Ifl-in. bar. It s sold through 
Stihl dealers For more information, con- 
tact Stihl Inc. Public Relations. 536 Viking 
Dr, Virginia Beach, VA 23452, 

I PM * i f u i ‘ IJ !i* I*tJ i 



CLOSE SHAVER 

Pear- wheel steering and front mounted mowing 
deck give Simplicity's new SunRunner the edge 
when tutting around obstacles. Shown with Che 
optional wood side transporter, the Sun Runner 
comes with an B hp gas engine featuring a 36-in. 
mowing deck. A T2-hp P 42-in. cutting capacity 
model with manual or automatic transmission 
Is also available. Sold through power equipment 
dealers, the Sun Runner costs about $1800 for the 
8-hp model. Contact Simplicity Manufacturing 
Jnc-. Marketing Depl r . 500 Worth Spring St.. Port 
Washington, Wl 53024. 
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HEAD TURNER 

The familiar string trimmer gets a 
new twin In the Weed Eater 
model 1 2 T 6 electric trimmer. By 
loosening a knob on the shaft, 
the head will rotate a full I8D for 
edging operations. This allows you 
to continue heading the tool in the 
most comfortable cutting position. 
The Weed Eater mode i 1216 cuts 
a tMfb-WkfeHMth and 
feat urn a powerful 4Vj-amp 
motor and automatic line 
advance for convenient 
renewing of the cutting 
firing, tt $ available at 
home centers Ibr 
about s 60. Contact 
Eealrd-Poulanr 
Weed Eater, Box 
9329 Shreveport. 

LA 77139, 




CLEAN CUT 

Mow a 30- in, -wide path with the new 
model HW 381 ? riding mower from 
Honda. The mower Is equipped with an 
1 l-hp overhead-vafve gas engine, row-oil 
warning buzzer, and a S' speed automatic 
dutch transmission, Designed with safety 
In mind, the engine won t nan unless the 
transmits Ion Is In neutral and the blades 
only rotate while the driver Is seated. The 
model HTR3B1 1 has high*! Faction tires 
and Its mid-engine design provides excel- 
lent itadl ll Ey. Shown with the optional 
grass catcher [ the Honda HTR3H1 1 
riding mower costs about 52100 at Honda 
power-equipment dealers. 

For more information, contact Amef I- 
can Honda Motor Co,. 100 West Alondra 
fiJVd., Gardena, CA 90247. 



MULE POWER 

The tried-and-true wheelbarrow Is reborn 
as WheeUhkTO— a l -wheel 4 r /i-hp tractor. 
The Briggs & Stratton engine sends power 
to the wheel through a chain and sprock- 
et friction drive with a Mnar ratio of 4B« I 
for speeds of 1 to 3 mph. The WheelBurro 
has a maximum payload of 500 pounds 
and is capable of powering up 45 n frv 
trines. Featuring a unique pivoting 
dumpbed for stable off-loading, the 
Wheel Burro Ei currently available with the 
familiar bucket-type dumpbed or Bathed 
and can be optionally equipped with 8- 
in. -din., pneumatic castors for 3-wheel 
rolling- The Whee IBurro costs 17§Q from 
the manufacturer. Wri te to HP Wheel- 
Burro Co.. 979 1 Blue Jay La . Dept. PM. 

Salt Lake City. UT 0412 1- 




LIGHT GENERATOR 

At only 5 I pounds, (he Kohler 950 porta- 
ble generator is said to be the most pow- 
erful of Its Size- Designed for camping and 
home standby use. the Kohler 950 also 
powers light' duly tools. This 900 continu- 
ous-watt generator features an engine- 
protecting low oli shutdown, circuit 
breaker with manual reset, and brushless 
design for simplified maintenance, in ad- 
dition lo the two 1 20- volt A0 outlets, the 
950 has a built-in 12-von battery charger 
that can be used simultaneously with AC 
appliances. 

The Kohler 950 costs about S545 wher- 
ever Kohier products are sold. For more 
Information, contact Kohter Generators, 
Kohler Co., Kohler , WJ 53044. 
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LAND TAMER 

Put a way your chain saw 
for branches less than 3 in. 
dla, and tackle all your land- 
clearing Chores with the 
Homellte model HK-33 trlmeri 
brusheutter. The law-pound 
package features a 2-cycle, 33,3- 
cc gas engine with soild-state 
Ignition and spark-arresting muf- 
fler. Standard equipment Includes 
an S -in. -dla- Tri-Arc blade and a 50- 
toofh brush blade. For gran trim- 



\ 



mlng. cut an 1 8 'In.’ wide swath 
with the optional manuai-fewd string 
trimmer head. Sold through Home- 
file dealers, the HK-33 trimmer-' 
brusheutter costs about 3360 and 
the string trimmer head sells for 
about S4fl r 

Contact HameriEe-TetiXrpn, 14401 
Carowlnds BIvcL Chartotte, NC 28217 
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BACKPACK PAINTER 

There s no need to be tethered to a paint 
can on those large spraying Jobs with the 
new Sears Paint Pack. A capacity qf 1 ft 
gallons allows you to paint or stain up to 
600 ft nonstop. For convenience the 
Paint Pack has a Farge mouth to ease fill- 
ing and cleaning and adjustable shoulder 
straps The Paint Pack may be used with 
all Craftsman airless sprayers and most 
Wagner models, too. according to Sear? 

It s available in the Sears 148? Power and 
Hand Tool Catalog for 129.99 Contact 
Sears. Roebuck and Co.. Sears Tower. 

Dept 703 PM, Chicago, IL 60684 

/ ' Jotm? hint to /* ft5J 
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Indoor Air Quality 

UNDER THE 







Where indoor pollution comes from 
and what you can do about it. 



BY DAVID EATON 
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S tori ph about indoor air pollution are getting a lot of play 
these days. We see them in local newspapers, on national 
TV newscast#, and just about everywhere in between. 
Many of these problems are the result of new products being 
introduced into the home environment. Other harmful product# 
have been with us for a long time, though we mav not have 
realized their dangers. 

Of course, exposure to these pollutants — no matter where it 
occurs — is a problem. But the issue is cause for even greater 
concern when these substances surface in our homes — where we 
spend so much of our time. While the root cause of the danger 
changes with the suhstance, all are exacerbated hy something 
most of us did in the 1970s and ’80s: namely, weatherizing our 
homes in response to the energy crisis. We increased our 
insulation, tried to caulk everything in sight, and 
weather stripped windows and doors so they could 
function like air locks in a submarine. These 
measures reduced air infiltration, which was the 
whole point. But at the same time, they reduced 
ventilation, and in the process trapped air in the 
house for longer periods of time. Naturally, this 
resulted in higher concentrations of a variety 
of harmful gases and other substances. 

Until recently, laying the blame for indoor 
air pollution on the doorstep of weatheriza- 
lion was common practice. And there’s 
good bit of wisdom in this point of view. 
current research suggests that even the 
most conscientious west hers tripper only 
cuts air infiltration by about 25 percent. 

There’s still a lot of air moving through 
our homes and, because of this, more 
attention is being paid these days to 
trying to eliminate the sources of pol- 
hit ion. instead of relying on ventila- 
tion to solve the problem. 





Wif do bring same dangerous sub- 
stances into our homes ourselves, such 
os various cleaning agents, and sol- 
vents. We also have some habits that 
harm indoor air quality, such as reduc- 
ing the concentration of oxygen— and 
increasing the carbon monoxide — by 
using open flame space heaters without 
proper ventilation, Yet r once we realize 
the danger of these practices, we can 
stop quickly. There are, however, some 
things over which we have little con- 
trol, namely radon, asbestos and form- 
aldehyde, These three are essentially 
"built-in” to our homes and as such 
require special attention. 

Radon 

Radon is a problem and a product of 
nature. Uranium gives off this odor- 
less, colorless gas during to natural 
decaying process. The gas, which Ls 
found in the soil, penetrates the house 
through cracks in the foundation, and 
around plumbing and electrical open- 
ings, Once inside, the gas decays again 
into particles that attach to dust, Tf 
inhaled, the particles can lodge in the 
lungs and cause lung cancer. The Envi- 
ronmental Protection Agency says ra- 
don exposure is responsible for 5DOO to 
20,U0U lung cancer deaths a year. 

The reason radon gets into our homes 
in the first place is because of the 
difference in air pressure between the 
ground and the inside of the house. 
Generally, the lower pressure in the 
home— caused by a variety af factors, 
including the use of indoor air by fur- 
naces, stoves h clothes dryers and other 
appliances — draws the gas into the liv- 
ing area. 

Radon is not a problem in all homes. 
Certain areas have higher uranium de- 
posits than others. One example is the 
Heading l*rong, a swatch of real estate 
extending from eastern Pennsylvania, 
across western New Jersey and into 
New York. Nationwide, radon may be a 
problem in 12 million homes. Because 
we can't sense radon, we need help to 
find out if it is entering our home, and at 
what concentrating 

“People should call the environmen- 
tal Radiation Office in their stated says 
Melissa Wing, problem assessment 
specialist for the EPA office in New 
York. u We want the state to serve this 
function because there are too many 
variables that create a hazardous envi- 
ronment. Five houses on a block may 
have high levels of radon, yet another 
five may not. And houses on the other 
side of the state may share the prob- 
lem. The individual Stales have a better 
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idea of the areas that have problems 
right nn^.” 

The state Radiation Office will put 
you in contact with a laboratory that 
tests for radon. The EPA has devel- 
oped the Radon/Radon Progency Mea- 
surement Proficiency Program, a bu- 
reaucratic title for a project that tests 
independent laboratories for their abili- 
ty to measure radon levels. 

These labs aren't accredited, but 
they do meet the criteria for doing the 
necessary analysis. 

The labs can provide a variety of 
radon detectors. The detectors and the 
analysis range in cost from Sid to 




"Uranium gives off radon, 
a colorless and odorless 
gas, during Its natural 
decaying process. " 



$10,000, Some are as simple to use as 
opening a package and placing the de- 
tector on a shelf, while others require a 
trained operator. 

The EPA recommends that home- 
owners screen their homes with one of 
the lew expensive models if they sus- 
pect a problem. You can send for one of 
two types of detectora^charcoal canis- 



ter or Alpha track. These are placed in 
your home according to the manufac- 
turers instructions and, after a period 
of time, you fiend them hack to the lab 
for results. 

There are disadvantages to any de- 
tection method. The charcoal canister is 
sensitive to temperature and humidity „ 
and the Alpha track must fee in place for 
three months. But either is a logical 
first step in taking a radon reading, 

Generally speaking, you should place 
the screening device you choose in the 
lowest livable part of the house since 
the lowest area ia usually the entry 
point for radon. Close doors and win- 
dows for 12 hours before the test, and 
keep them closed as much as possible 
throughout the test period- The results 
will tell you if there is a j>otential radon 
problem. Additional measurements will 
determine the severity of the problem. 

Depending on the type of detector 
used, results are re ported in one of two 
ways: Working levels (WL) measure 
radon decay products and picocurie^ 
per liter fpCid) measure the concentra- 
tion of radon gas r The EPA considers 
0.02 WL nr 4 pCi/l an average measure- 
ment for homes. Anything above these 
levels requires attention. The higher 
the radon reading, the higher your risk. 
Based on studies of uranium miners, a 
reading of 1 WL or 200 pCi/l exposes 
those in the house to the same risk as 
someone who smokes four packs of 
cigarets a day. 

Keep in mind that estimating actual 
risk is a tricky business. The EPA 
caJculat inns assume a person will spend 
75 percent of his or her time in the 
house for 70 years — something very 
few people actually do. The scientific 
community simply uses the available 
data to estimate the statistical risk, just 
as they can give us statistical odds on 
being in a car accident every time we 
turn the ignition key, 

A number of techniques will reduce 
radon levels. Basically, they are divid- 
ed into two categories: Those that re- 
move radon* and those that prevent 
radon from entering the home. 

Ventilation removes radon. Opening 
basement windows may work fine for 
houses w ith levels below 0.2 WL or 40 
pCi/l. But even this simple technique 
must be done correctly. Ifyuu open one 
window p balance it by opening another 
on the other side of the house, if not + 
you will decrease the pressure in the 
basement and actually draw radon into 
the building. 

You can ventilate by installing a win- 
dow fan or a.n air-to-air heat exchanger. 
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Both cun cut radon levels by 90 percent. 
The fans. are inexpensive and could cost 
about 1 100 a year to run. 

Hut besides exhaust ing radon, a fan 
also expel] s the heated— or cooled— air 
from the room. Even if you tried to 
isolate the basement from the rest of 
the house by insulating the basement 
ceding, you still have to face the pros- 
pect of freezing pipes in colder regions 
during the winter. 

An air-to-air heat exchanger costa 
between $500* to $15£K) and an additional 
5104 a year in electricity costs, but you 
save about 70 percent of the heat in the 
area. The exchanger pulls air from 
tnside the house and air from outside 
the hou.se into a single, divided unit. As 
the two streams pass, the warm air 
from the house heats the cool air from 
outside, thus reducing your hent loss as 
you gain fresh air and expel radon- 
laden air to the outside. The installation 
for whole-house units requires duct 
work and proper sizing. Window- 
mounted units for individual rooms may 
help for low concentrations of radon, 
but usually won t work for houses with 
densities above 01 WL or 40 pCi/L 

Other techniques prevent the radon 
from coining into the house. They vary 
from sealing cracks Ln the foundation to 
surrounding the house with drain tiles 
and connecting the tiles Lu a pipe 
equipped, with a fan. The fan exhausts 
the radon before it enters the building. 

Sealing cracks used to be the pre- 
scribed radon treatment, and many 
more complicated methods require this 
first step. But, "sealing cracks is proba- 
bly the least sticeesjfful technique/ 1 
says David Grimsurd, program leader 
for the Indoor Environment Program 
at the Lawrence Berkeley Laboratory 
“Our experience with energy conserva- 
tion methods shows that sealing sell the 
cracks is extremely difficult. The con- 
centrations of radon are so small that 
you must seal mry thing to be effec- 
tive,” 

Lawrence Berkeley Laboratory 
studied a variety nf technique* in Ifi 
houses with radon problems in the Pa- 
cific Northwest. Grimstird says that 
slab ventilation and overprEasurizmg 
the basement rank as the best tech« 
tuques from this study. Each of these 
methods reduced radon levels by D5 to 
99 percent. 

In slab ventilation, pipes are In- 
stalled vertically through the slab into 
the ground below. (LBL tested this 
system only on houses that rested on 
aggregate or highly permeable soil.) 
The pipes are then connected to an 



outside vent equipped with a fan that 
draws the radon from the aggregate or 
soil below the house before it Cftn enter 
the living area. Tbi* system costa be- 
tween SlCKW lu $2000 lu install, plus 
electricity to run the fan alt year. 

LBL also experimented with 
overpressurizing the basement in four 
of the IS hnuaes it studied. Researchers: 
found that since radon enters a budding 
because the air pressure Is usually low- 
er in the house than it is outside. if they 
increase basement pressure they tan 
keep oul radon, This method calls for 
completely sealing off the basement 
from the rest of the house and Lhen 




"Asbestos is a natural sub- 
stance that has found Its 
way Into about 300 dif- 
ferent home products." 



delivering air from the upper floors tu 
the basement, It was used only on 
houses with forced-air heating sys- 
tems. Researches sealed the basement 
cold-air return and installed a fan in the 
cold-air return cunning from the rest of 
the house. This forced culd air, part of 
which was diverted to the basement on 
its way to the heating system , in- 



creased the air pressure in the base- 
ment area, A small increase in pressure 
does the trick. This is one of the newer 
ideas, but it worked for this series of 
tests. 

All of the techniques available have 
drawbacks. In .some ca^gs, you will be 
trading clean air for higher heating 
bills. There can also be problems with 
freezing pipes, noise from fan_s and 
condensation. The solution you choose 
will depend on the location and severity 
of the problem. 

For more information on radon in 
homes, contact your state Radiation 
Protection Office or the EPA regional 
office nearest you. They offer the fol- 
lowing booklets for free: Hi A Citizen’s 
Guide To Radurt; What II Is And What 
To Do About lt P M u Radon Reduction 
Methods: A Homeowners Guide* n and 
Radon Reduction Techniques for De- 
tached Houses/ 1 The last booklet is also 
available from the LLS. EP A Center for 
Environmental Research Information. 
2G West St. Clair St., Cincinnati, OH 
45268. Specify publication EPA-62fj-f>- 
86-019. 

Asbestos 

Asbestos 13 another product of nature 
that found its way into about 3QO0 
different home products, including pipe 
insulation h roofing, siding, flooring and 
appliances. The material is durable and 
very heat resistant. In the ’GOs and 70s, 
problems experienced by people who 
manufactured the product — and some 
who installed It- — began to surface. The 
result was a scries of highly publicized 
court cases and a proposed ban on all 
preducts containing asbestos. 

If breathed in and lodged on lung 
tissue, asbestos can cause cancer and 
mesothelioma, a cancer of the chest and 
abdominal lining. The EPA attributes 
3000 to 12,004 cancer cases a year to the 
material. What makes matters worse is 
that an asbestos-caused disease can 
take as long as 40 years to develop, 

ln January I9B6 h the EPA proposed 
mi irmiiviLijiLt? ban oil the manufactur- 
ing. processing and importing of some 
asbestos -con tabling products, and a 10- 
year phase-out of the rest. But even 
with the ban r and the fact that the use 
of asbestos has declined in recent years, 
there are slUl places where it can be 
found in homes, especially older homes. 
The dangerous situations are where the 
asbestos is exposed and friable— where 
It can be crumbled into dust. 

In this state, microscopic libers are 
released into the air and become 
breathable. However, most aabestus- 
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containing products found in the home 
have the fibers encapsulated ^ so there 
ij§ no danger tinier the capsule is bro- 
ken., An asbestos floor tile in good 
condition is not a threat, but sawing or 
sanding it— thus releasing the fibers j 
— is a problem. 

It is a good idea to identify the 
asbestos-cotitainitig products in your 
home and cheek their condition. The 
most typical examples are around hut 
water — or steam— pipes and around 
furnace duet work, in these eases, the 
substance was used for insulation and 
often looks like white corrugated pa- 
per. A plumber or heating contractor 
should hi! able to spot an asbestos- 
containing insulation by looking at it, 
Also, the EPA has a number (800-334- 
8571, ext r 6741) where you can get the 
name of a laboratory th at will analyze a 
sample. The analysis will cost about $3o 
and the lab will explain how to obtain 
and package the a ample. If vau find 
asbestos, don't try to remove it. Tam- 
peiing with it could release the fibers. 

You may; however, be able to encap- 
sulate the material. Bui. in most cases, 
a qualified aabestos^abatement contrac - 
tor should deal with the material either 
to seal it or remove it. ftome states have 
asbestos contractor certification pro- 
grams. Tn remove the material these 
contractors wear special clothing and 
respirators. First, they seal off the area 
containing the asbestos from the rest of 
the house, then they spray the area 
with a fine mist of water to keep the 
dust down. They remove the asbestos 
and dispose of it according to guidelines 
established by local health officials. The 
area is then cleaned with wet mops, 
sponges or rags. A typical home vacu- 
um cleaner is never used because the , 
fibers are so small they could pass 
through the cleaner and be blown into 
the air. Some contractors do, however, 
use specially designed vacuums for 
cleanup. The cost of asbestos removal 
depends nn the amount of the material 
and how it was installed. 

Formaldehyde 

Formaldehyde is a resin used in prod- 
ucts which account for about 8 percent 
of the U.S. Gross National Product. 
Some of these products include urea 
formaldehyde insulation, hardwood 
plywood used in wall paneling, particle- 
board used as an underlaymen^ and 
medium density fiber board used in fur- 
niture, countertops and cabinets. Prob- 
lems with the insulation led the Con- 
sumer Product Safety Commission to 
ban it. The ban was later overturned in 
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court, although by the time this hap- 
pened 1 the insulation business was es- 
sentially dead. 

Experiences with formaldehyde 
show that some people are sensitive to 
the fumes emitted from the maLcrial. 
FumEs can cau.se burning eyes Etnd 
ini tat ion of the mucous membranes. 
Formaldehyde does cause cancer in lab- 
oratory animals. and recently, the EPA 
determined that it was the probable 
cause of cancer in humans. 

Four years ago, the Consumer Fed- 
eration of America petitioned the 
CFSC to regulate the formaldehyde 
emission rates of structural products 




"Formaldehyde is a resin 
used in products that re- 
present about 8 percent 
of the United States GNP 



used in homes. The commission looked 
at construction techniques: where the 
boards are used, how they are installed, 
and how much formaldehyde escapes 
into the air. 

"We found that in conventional hous* 
Ing, using conventional instruction 
techniques, there is no great risk from 
formaldehyde, 31 says Ron Medford, 



project manager. Household Structural 
Products, CP5C. The product* are 
changing and, “there ha* been a declin- 
ing use of particleboard among build- 
ers, Many are going to single-floor sys- 
tems that require exterior-grade 
plywood, which has a different resin in 
it. 11 These studies have, however, 
prompted many manufacturer* to use 
less formaldehyde tn their products. 
The National Particle Board Asian, and 
the Hardwood Plywood Manufacturer* 
Assn, developed voluntary standards 
to reduce the substance in their prod^ 
ucte. The amount of formaldehyde re- 
leased depends on the surface area 
containing formaldehyde and the vol- 
ume of the house. Smaller houses and 
mobile homes, which cun Lain a lot of 
these boards, have a likelihood of high- 
er emission rates. Formaldehyde emis- 
sion rales do lessen over time. This, 
coupled with the fact that many prod- 
ucts adhere to some guidelines, means 
even recently built houses should not 
have a problem. 

But if someone in your family is 
sensitive, you can ventilate the area 
and paint the surface of the formalde- 
hyde-containing product with any paint 
that acts as a vapor retarder. 

This is especially important in the 
case of medium-density fiberboard. 
This product is the highest emitter of 
formaldehyde and is not governed by 
voluntary standarda. 

For your home improvement pro- 
jects, be sure to look for particleboard 
and hardwood plywood that conform* 
to the standard* of the association* 
mentioned above. Or use product* that 
follow the Housing and Urban Develop- 
ment standards for mobile home*, 
Some manufacturers print a warning 
label on the boards. But again, this is a 
voluntary stop, 

H< Tbc problem is a consumer may see 
the lalsel on one board, go to another 
and not see the label and assume there 
is no formaldehyde in it. We don't want 
that,” Bays Medford. 

The CPSC has not acted on its study. 
Medford says the commission will prob- 
ably work with manufacturers in set- 
ting voluntary guidelines, rather than 
developing mandatory emission stan- 
dards. The CPSC believes a level of 0. 1 
part per million of formaldehyde in the 
air i* a safe level, 

A level of 0. 1 part per million is a 
little lower than the voluntary stan- 
dards in effect right now. “But we think 
St is well within reach of sit^built 
homes, although it is harder to achieve 
in mobile homes/' says Medford. PM 
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num and copper-dad wire as well as the 
traditional copper wire. 

Because these newer devices are 
readily available, you can upgrade your 
aluminum wiring by simply replacing 
your old ones with new ones. Unfortu- 
nately, this is a relatively expensive 
undertaking. Your better choice is to 
splice new insulated copper pigtails be- 
tween your aluminum or copper -clad 
aluminum wiring and the switch, recep- 
tacle or light fixture terminal screws. To 
avoid corrosion where the copper and 
aluminum meet, just pack each wire nut 
with anti-oxidation paste. 



A few feel of IrtKilaied electrical cable, good wire stripped m variety of wire nuts and some 
ami -oxidation pane are all mat's required to upgrade your aluminum wiring. 



BY MERLE HENKENIUS 
illustrations by George Retseck 

I f your home is between 15 and 40 
years old, you may be living with a 
lire hazard buried in your walls, 
namely aluminum wiring. It was used 
widely after World War ll because it was 
inexpensive and copper supplies were 
inadequate. The shortcomings of alumi- 
num weren't fully realized until the mid- 
1970s, after hundreds of thousands of 
homes were already wired improperly. 

The trouble with aluminum is that it's 
not as good a conductor as copper. As a 
result, it expands more than copper 
when carrying a charge and contracts 
more than copper when not carrying a 
charge. This doesn't harm the wire 



itself, but eventually it can loosen termi- 
nal screws on receptacles, switches and 
some light fixtures. These loose con- 
nections cause increased resistance 
which in turn creates heat and some- 
times sparks which am start fires. 

Anotlter problem with aluminum wire 
is oxidation, Wlien dissimilar metals are 
joined— for instance when aluminum 
touches brass screws or copper wires 
— electrolysis results which corrodes 
the connections, further increasing re- 
sistance. To correct the oxidation prob- 
lem, electrical component manufactur- 
ers started nuking copper-dad 
aluminum wire. This improvement, 
however, did little for the expansion - 
contraction problem. So finally, the in- 
dustry responded by making switches 
and receptacles rated to accept alumi- 



Identifying 

dangerous connections 

The first Ihing to do is investigate your 
present situation. Shut off the power to 
a specific circuit at your fuse box or 
breaker panels Then remove the cover 
plate from a receptacle and inspect the 
metal yoke that is screwed to the wall 
box. This yoke (see drawing Mo, 1) 
should have a wire rating stamped into 
its surface. If you see the letters CU-AL 
(copper-aluminum) this means the re- 
ceptacle was designed for both copper 
and aluminum wire so it doesn't make 
any difference what type of wire was 
used in your home. If you see CU and 
CU-CLAD this means the unit is rated 
only for copper or copper-dad wire. 

If, however, no designation appears, 
then the receptacle is appropriate only 
for solid copper wire. To find out what 
wire you have, pull out the receptacle 
and inspect the wire ends, Jf you see 
aluminum colored wire or aluminum col- 
ored wire encased in a copper jacket, 
the receptacle must he upgraded with 
copper pigtails. 

Tlie way you install the pigtails, de- 
pends on what type of electrical cable is 
coming into the metal fixture boxes 
inside your walls. The drawings on the 
following page show the two different 
cables you are likely to encounter. The 
first is 2-wire cable without ground, 
which means just a black fhesi) wire find a 
white (neutral) wire. The second type b 
2-wire with ground which has the same 
black and white wires but also has a bare 
ground wire along for the ride. 

Making conversions 

To make the conversion, begin by shut- 
bug off the power to one circuit at the 
main service panel. Remove the cover 
plate and receptacle from the outlet box 
and disconnect the wires. Then cut fi-iiL 
lengths of insulated cable that are the 
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1 Newer iwJteh« and receptacle bear 
rating stamps Indiuitlng type erf wrire they 
accept. Switch above fes rated for copper and 
copper-ctad aluminum, not solid aluminum. 



2 to adapt an ungrotwled, end-of-drtult 
receptacle, iplice new copper pigtails be 
tween terminal screws and aluminum wires 
Use paste fflfed wfre nuts on wire ends. 



I To adapt an ungrounded, rnkMle-of-dr 
cult receptacle, splice me new copper pig- 
tails between each pair of Ukc colored wires 
iind their proper terminal screws. 




4 Because only the blade (hot] wires are 
attached to a normal switch, add the pig- 
tails only to the black wires. The other 
connections in the box remain the same. 



same gauge as the wiring used in your 
house. Usually this will be 12 gauge, 
though some circuits, are still wired with 
14 ‘gauge cable. 

Next, strip about in. of insulation 
off both ends of the black and white 
pigtails. Then join these pigtails to the 
terminal screws on the receptacle. Be 
sure to note which side of the receptacle 
was attached to the black wire and which 
was attached to the white wire. When in 
doubt, remember that the black (hot] 
wires should always go to the brass- 
colored terminal screws. 

With the receptacle ends attached, 
pack appropriately sized wire nuts with 
anti-oxkiatk>n paste and join the new 
copper pigtails to the ends of Lhe e Kitt- 
ing aluminum wires, keeping Lite colors 
consistent; black-to-bEack and while-to- 
white. Make sure the wire nuts are 
turned down firmly on both wires. If a 

108 



5 3-way iwltdics have three different toJ- 
wed wires. To avokf emo*, PcMpt only one 
wire at a rime, making sure In each case that 
lhe pigtail goes to lhe ofiglrui screw. 



bare aluminum ground wire is present 
inside the box, just join a copper pigtail 
to this wire and then attach the other 
end of the pigtail to the back of the box 
using a grounding screw driven mta the 
hole provided for it 
If there are two cables coming into the 
box, two white and two black wires, the 
retrofit ls die same idea, except you'll 
have to use larger wire nuts that can 
accommodate two aluminum wires and 
the pigtail at the same time. 

When upgrading switches, remember 
that the switch unit is wired only be- 
tween the black (hut) wires. JTie white 
wire** should already be joined together 
in the box. Leave the white wires undis- 
turbed and simply add the pigtails be’ 
tween the ends of the black wires and 
the terminal screws on Lhe switch. 

If you are adapting J- or 4- way s wi tub- 
es you may find a red wire t or a white 



4 Most light fixtures have copper plgtaHi In 
ptiKfl. Bui *1 mpfc porcelain ones don't. Add 
pigtails ed the terminal screw jtsj between 
the bare ground wire and metal ben. 



wire with black tape on it, inside the 
box. This coding is a matter of expedi- 
ence to electricians, but it looks like a 
can of worms to just about everyone 
else. To keep front making a mistake, 
adapt only one wire at a time. 

All but the simplest light fixtur- 
es — the inexpensive porcelain utility 
lights — come with topper-stranded 

leads that are attached to the circuit wire 
with wire nuts. 

All that's required to adapt these 
fixtures is to simply remove the existing 
wire nuts, fill the nuts with anti>mdda^ 
lion paste and reinstall them 

One last note: Not all circuit breaker 
or fuse connections are a problem with 
aluminum wire. It depends on how the 
individual service panel was designed 
and outfitted. Inspecting and retrofitting 
these panels are jobs better left to a 
licensed electrician. M 
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BY NORMAN BECKER, P.E. 

Loose Silts 

I live in a house built in 1326. The 
mudsills are not bolted to the poured 
concrete foundation. If what I read about 
earthquakes is true h I’d better gjet them 
fastened down, ["ve been tdd that 
there's no simple way to do this. How 
can I secure them without jacking up the 
whole house to get the bolls in? 

A.K. HAMLIN 
MONROVIA, CA 

For those not familiar unth the temu 
the mudsill, or sill ptaie^ is the lowest 
member of an exterior u'ood-fmme 
wall which rests on the foundation 
anti sttpports the joists and upright 
portions of thefmme, The term mud- 
sill originated firom the procedure of 
correcting irregularities in the tup of 
the masonry foundation by embed 
ding the silt in a layer of grout qt fresh 
mortar. Normally, this sill is anchored 
to iht? JbitTidaUaji wall 

I agree that you should fasten the 
mudsill to the foundation. In the evont 
of an m nhguake, the house cmdd slide* 
shift tfiro overturn. Because qf the 
limited space, installing anchor bolts 
in the top of the foundation would he 
difficult and cosily. Jacking up thr 
house is nut a practical solution and 
not TOcx/mmendecL F suggest that you 
haw an ironworks shop fabricate iron 
ungte bruikets The brockets should 
haw u small spike on the short end 
which can he hammered into the sill 
plate to pj'ecent sliding By mounting 
brackets on all of your house exterior 
walls, ymt will adequately secure the 
structure. Specifications as to the 
bracket size and spacing will depend 
on your locale. So t check with a li- 
censed professional engineer in your 
areaspeerializing in. structural design, 

Hot-Water Heating 

During the next nine months. J will be 
building a 1850-sq. -ft, home. I tike the 
idea of a hot-water heating system, but 
living in the Southwest* I find no infor- 
mation or products available for this. 

la there a good reason why this type 
of beating is not used m my area? Where 
can [ find the information for designing the 
system? 1 will be cooling (he house with 
a fan and plan to use lots of insula lion. 

DOUGLAS W, LAUR5EN 
CHINO, CA 



The only reason that / can think of is 
one of economics. In many parts of the 
country, especially in the Sun Belly 
Central air conditioning is no longer □ 
luxury i it's a necessity. Installing cm • 
t nil air ermdituminy in a home (hats 
healed with hot water is more costly 
than one heated with warm air where 
the duels and fan from the heating 
system can be used by the air-cmidi- 
tioning system. Also, in many warm- 
er state s, heat pumps are used* again 
because of economics . , to supply both 
heat and air conditioning . 

Ail heating systems have advan- 
tages and disadvantages, and you 
should select (he type that best satisfies 
your needs, if ytm do not intend to 
centrally air condition the house, or if 
installation costs are nut a consider* 
raTtfm, then by all means, use base- 
bfjard hot uater to heat the house. 

You ra?r obtain information on hot- 
water heating systems fnrm The Hy- 
dronics Institute, Inc., J5 Russo Place* 
Box 218, Berkeley Heights, NJ 07922 
The Institute offers a 3-day course for 
$175 on the Design of Hot Water Heat- 
ing Systems, which includes: calculat- 
ing heat losses, selecting heat distrib 
uting units, determining boiler size, 
piping size and layout, and selecting 
the expansion (air cushion) tank and 
circulator pump. The course is gii?en 
in different cities throughout the Un ib 
ed States, you cun write for a schedule 
of tyjursc dates and locations. 

hi the meanwhile, if you ham a 
question you can call John Wood * 
wffrth, technical director of the Fly- 
dronics Institute, at (201) 464 8200. 



Well-Pump Information 

I am very interested in learning about 2- 
in. and 4-in. water wells and pumps. Do 
you have any information on this sub- 
ject? DICK ADAMS 

GRAND JUNCTION. Ml 

Gofibl Pump$ t fnc. m manufacture 2- 
itL and 4-in, submersible and jet 
pumps for weUs- They offer a booklet 
on the subject tilled Pump fimdamen- 
lals For your free copy, write to: Gould 
Thtmps, Inc., Seneca Falls , NY 13148, 
Attrition; Mary Brennan, 



Service Tip 

The American Society of Home In- 
spectors. i ASM) has just published an 
illustrated brochure titled Alt About 
Roqfs. In a recent survey of ASHI 
members, roof problems were one of 
the more frequently cited items found 
during an inspection. The brochure 
discusses the 1 1 most frequent causes 
of roof leaks and contains diagrams of 
roof styles mid roof components. 

For your copy, send $1 and a self- 
addressed, stamped envelope to: 
ASHI, 1010 Wisconsin Ave.. N.W., 
Suite 630, Washington, DX. 
20007, PM 



fJn *p*ti fair fi ft nut t ■ -Mrtti} it'iktiff* ar repair proft- 
itto/ AW/ if te -w ™ 1 r/itttf, Pdputer Mr 

chaw ft. HW St. r AW Ttydr. AT 

Lett*/* fflMHtrf |V rTfjfttiVmf ifijrf proth 

frttrt (if titffr futemf M*t// &e fW U/ 

nJffiftM. Ffir tt.'trrr rttfif toktirtftHattft 

ft rip, prf PM t //ntfif Carr Gtorfr, 
SfMftjbWfrftrr/rr'jt/ tePOfMtterMrrft^Hkr, Bar toti ■ 

Atefi'io City Station, Nrw JVi, NY i&lOt. 




-IMifiE 
FOUNQAJTQhl WALL 



Sim Aft usually secured during coretmcUon wtin anctior bom m mown at left Secure 
unbolted sillRa with Iran bracken spiked to the dll and fastened to the foundation wall. 
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Appliance Clinic 

BY STEVE TOTH 



Latched Tight 

[ have a Kitchen Aid dishwasher model 
No. KDC-17A, The scrap dispenser has 
two pie-shnped cups. One cup is for the 
prewash and the other for the mam 
cycle. The latter lb covered with a trip 
latch. More often than not the trip blch 
fails to open and I'm left with a soapy 
residue On the final rinse. Can you 
explain this ? 5 T ANC [L E, D- JOHNSON 

SACRAMENTO, CA 

Sound? os if (he detergent dispenser is 
binding. Possibly there's a rust build- 
up on (he metal shaft that goes th rough 
the center of the dispenser mwt oper- 
ates the pie-shaped coter, This rust 
mag be the result of a leaking O-ring 
water seal To check the seat, first 
unplug your machine and open the 
dftor, Then n while holding the front 
pami from underneath, mttom* the 
four pond retaining screws. Oose the 
door find puli the panel out at the lower 
edge of the door and then down (a 
remove it 

With the pawi out of the way you'll 
see the back of the detergent dispenser 
with its bimetal reteas e mechanism. 
Check the arm unwind the steel slut ft 
and bimetal far a white, powdery sub ■ 
stance or other signs qf water seepage 
aruuud the shaft. These conditions 
indicate the O-ring seat is worn. This 
seal is a unrepairable item amt the 
only solution is to replace the entire 
detergent dispense? White you "re gat 
the charter, check the bimetal for hunts 
or rust You 'll want to replace this part 
if it's in bad condition. 



Both the detergent dispenser ($20) 
and bimetal (ST) art 7 available at any 
Kitchen Aid or Whirlpool parts dis- 
tributors. The bimetal is Kitchen Aid 
pa rt No. 108676, and the dispenser is 
part No. 1 15162 To pemove She dis- 
IHnscr, first take off She bimetal ns- 
sembly which is held in plan* by a 
Phillips head screw. Remo ve all the 
st k mt?s anmnd the dispense^ open the 
dour and lift the unit out Clean hath 
sides of th e dispenser- mow ttfi ng hole 
and be sure the surface is dry before 
installing the 7iew dispenser and gas- 
ket Nertj install the bimetal and ad- 
just it sn that the white control art n, 
when pulled back ; is as dose to the 
point of release as possible. Finally, 
replace the front parwt and make a test 
run. You should notice a difference 

Low-Speed Noise 

My 1985 Maytag model No. LA512, 
serial No. 142631 PA, washing machine 
squeal? when the spin cycle starts. 
When the unit reaches maximum speed, 
the squeal stops, I've traced the noise to 
the motor area but haven't yet found the 
cause. Louis mot ' is 

AURORA. H 

Hi/’ sound is pntbobly coming Jmm 
the drive belt slipping on the motor 
pulley m il tries to get the tub up to 
spin speed. Once die nuuimmn speed 
is t cached, die starting load on the belt 
is eliminated ami the belt no longer 
slips The motor-drim pulley and Mr 
haie become glased and should be 
replaced. The Maytag part for the drive 



pulley is No. 2-816. It costs about $10. 
The drive Ml is part No. 2-11 125, It's 
about 57.5ft Tlwyareamilablealany 
Maytag parts distributor 

To replace these parts, first, unplug 
your machine arut puU it about 2 ft 
out from the wall Place a blanket or 
kfwd over the control console and tip 
the washer back sty it leans against the 
tvalL Prop up the front at each corner 
to keep (he machine off the ground. 
Under the machine, youV see two 
belts. One connects the motor wttii the 
water pump on the right and (he other 
bdt goes to the cen ter 'drive pulley. Slip 
these bells off the pulleys 
Remote the motor pulley by loosen 
ing the AUm setsureu' in (he pulley 
side. Check (he d (her pulleys to be sure 
there's no ait or icalCr r m them. Slide 
th4f new pulley on and tighten the 
setscrcur. Install the belts, let (he ma- 
chine dm rn, and test run it 

Continuously On 

I have an okler Westinghouse electric 
stove model No. KS330RDG4, serial 
No h KRH 19993. The thermostat iso 
lunger cuntrds the oven heat. Tin: heat 
is always on. Can the thermostat be 
repaired and, if not, where can I get a 
replacement? JOHN M. FREKOT 

DOVELSTOWN. PA 

Cad a few of your local appliance parts 
dealers to see \f they can rebuild your 
thermostat If not, you am get a new 
thermostat from White Consolidated 
Industries for about $89. The Weslitup 
house pari number is Q162225. Place 
your order with Consolidated Sure 
Service, 1610 Republic Rd, Hunting- 
don Valley, PA 19006 

Those readers who oum a White 
Consolidated Industries Group appli 
oncer can get parts and service infor 
malum at the folio wing toll-free num- 
bers; Tappan (800) 44 7 2881, (800) 
322-4400 in Illimris Frigidairv, Kd- 
mnator, Gibson and White-Westing 
house (800) 24&0600, (800) 245^ 
0530 in Pennsylvania. wm 



If&mhntrn ftmMrm with Ofty ElpfriiMiraH, Mtmifrfyur 
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CONTACT. A«M oobfi 



Remove die door front panel |d uterine the Soap dispenser mechanism. Check ft* slgni of 
corrosion around the control arm ihafi mac indicate water seepage. 
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START 

r^TFEVIhLAL 



STAffTE* 

MOTGI7 



rki switch 
SETTING 



onmmm 



BATTERY 



POSITIVE 
QAtTFITV CABLL 



OHMSSCAtf 



NEGATIVE 
EATTEFV CABLL 



£ngime 

BLOC* 



Vc diurc f enstanct be 
tween the disconnect 
rd pQj i [ ivt cubic And 
the engine block. Re- 
sistance should be at 
lean lOOohmi. 



EVENTING 

■fBATTERY 
BROWNOUTS 



I illiutis uf bnlhirs h»v«r undoubt- 
edly hern wsiMed replacing 
hsitterieu liiiil. wen- still ib 
iheir jjjiirt-. Oh UU‘ uUmt hand, Lben- 
sire probably miliums of batturtes in 
service that shnukt have been 1 1 nm j h ■ r I 
lung ago, If u battery Imre I v starts the 
raf nti cold mornings and gradually hu^ 
mnre llileE fnolv r.f ;l finibk-m ri-.ing in 



the ltt*k, ii jinihiibiy wonh crank Ike 
engine -at nil mi really irwzing morm 
mu.-. Ie i In- JtlI uuy l- nn n.- [lum^yi-ui^ 
ok], st mold vi tv wdl have failed If it* 
ill must new, taereitfinidy higii resis- 
tance somewhere in the stinting circuit 
i-. si jrrn ml )h nihility 
On the i it In- r hnnd. if 11 battery [ht- 
fumi> with vlgnr all nf the time, but 



BY PAUL STENQUiST 



then suddenly ln-i- ii- [up, chance* are 
the priilvlem is nut On- battery but 
rather tin- charging 'Hu - same 

applies, to -t situation w here I In- charg- 
ing light suddenly cumv- un while 
yoiYrt- driving, nr thi' vidnneier nr 
atumHer suddenly sturl cln All 
ii 1 1 1 kill i i ins > «f hi i t t vry d ischsj rue I r is k 1 e 
the buttery air lend plates immersed in 
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an electrolyte. The chemical action of 
the electrolyte removes electrons frtim, 
one plate and adds them to llie other, 
causing the plate^and the terminals 
connected to them— to become oppo- 
sitely charged As current flows, the 
acid content of the electrolyte diminish- 
es, and the active metals on the plates 
are replaced with lead sulfide until I he 
battery becomes fully discharged. 

By applying current to the battery 
larger than the rate of discharge— with 
your alternator — this equation is re- 
versed and the battery charges, Even- 
tually, however, the plates will become 
covered with lead sulfate ami the bat- 
tery' will no longer take a charge. Over- 
charging or frequent full discharge 
speeds up the sulfa ting of Ehe plates. 

An excessive starting circuit load 
(high resistance in the circuits, a tight 
engine, or bad starter) can make you 
think the battery is bad by causing slow 
cranking, In the following sections, 
well outline some simple checks that 
can help you determine if your battery 
is ready fur the strap heap or just in 
need of a little tender loving care. 

Battery clean-up 

Battery scrub down and terminal clean- 
ing should precede any attempt to de- 
termine the cause of a discharge, but 
also should be part of your 15,000 mile 
maintenance procedure. 




1 Disconnect She negative battery terminal 
before doing any electrical work, 



Before unbolting the terminals of a 
conventional battery, cover the vent 
holes with a rag. Always disconnect the 
negative battery table first. If you 
unbolt the positive terminal first, you 
might ground it accidentally, causing a 
short circuit that can ruin other ccmfKJ- 
nenls and/or cause a buttery explosion. 

Wear protective eyewear and work 
gloves when handling the battery, and 




damaged halTery pp$ts 

avoid touching it to ycurcloLhing. Use a 
Via-in. socket nr box wrench to discon- 
nect most side-mount battery terminals 
(Fig, ]). Most top-post terminals re- 
quire a Mhii. or r 1<r in. wrench. Some 
may be met ric. Use a terminal puller to 
remove the terminals from top-post 
batteries {Fig. 2). This can parent 
damage to battery posts caused by 
prying or twisting terminate. Once both 
terminals have been disconnected r free 
the battery from its hold-down chimps. 

Scrub the battery and posts with a 
solution of baking soda and water anti a 
good stiff brush* Then use a battery 
cleaning tool cur pen knife to remove 
corrosion from both the terminals and 
posts. If your battery has side-mount 
terminals you can use the wire brush 
end of the cleaning tool to scrub them* 
or you can scrape them with the knife 
(Fig. 3}. If your top-post battery has 2- 
part terminal ends— the type that 
clamp the cable under a bolted -on 
strap — disassemble them and clean all 
the parts. These terminals are prone to 
high resistance, so it + s better to replace 
the assembly with cable that has mold- 
ed terminals. 

Checking battery charge 

By measuring the specific gravity of the 
electrolyte w ith a hydrometer. you can 
determine how much of the add has 
been changed into water by the dis- 
charge process. 

First, however, make sure that the 
electrolyte /water solution fully covers 
the plates of your battery, providing it 
is not a maintenance-free type with no 
access to the plate area. Unless the 
level is below the plates, delay topping 
off until you've checked specific gravity 
as described below. But don't forget to 
fill the cells to the recommended level 



before you charge. Some batteries that 
are disguised as maintenance-free 
types actually have plugs that can be 
removed with a screwdriver or socket- 
head wrench in order to add water. 
These are sometimes sold as "low-main- 
tenance" batteries. Check water level 
every time you check oil and top off as 
needed with distilled water on any bat- 
tery that does noL have a fully sealed 
case. Don't be misled by attempts to 
pass off a conventional battery as a 
maintenance- free battery. You'll need 
a hydrometer to eheek state of charge 
otl conventional batteries. The more 
expensive type of hydrometer uses a 
flout inside a large U turkey barter'' tool 
t,s> provide a reading of specific gravity. 
The hydrometer will probably have a 
scale that indicates how level of charge 
relates to specific gravity and tempera- 
ture (FEg. 4). At KF F, a specific gravi- 
ty of 1.2G indicates 100 percent charge. 
There are also inexpensive hydrome- 
ters available that provide a loss accu- 
rate but still useful estimation of 
charge. This tool looks like a miniature 
turkey bas-ter with five colored balls 
Inside the glass tube. If the concentra- 
tion of acid is sufficiently high , all of the 
balls will float, indicating a fully 
charged battery. These tools are accu- 
rate at approximately room tempera- 
ture* so it's important that you test 
under these conditions. 




M Uu brmJi Of battery port cleaning tool to 
scrub side mount terminate and cormrctofi 
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When testing, draw a sample from 
each cell and record the number of balls 
floating or the specific gravity reading, 
The readings should be about the same. 
Jf this is not the case, at least one cell is 
badly sulfated or otherwise damaged 
and the battery should be discarded.. Jf 
all cells float only a couple of bulls, the 
batter} r should be charged slowly until 
all the balls will float. 

Most modem maintenance-free bat- 
teries are equipped with an "eye" hy- 
drometer that indicates state of charge 
at a glance (Fig, 5). Found on top of the 
battery, the eye changes color as the 
specific gravity of the electrolyte 
changes. A bright green eye usually 
indicates that the battery is at least 75 
percent charged. A dark or black eye 




I Green eye IndltAH ?5 percent charge, a 
dark eye tndlcales charging Is necessary, 
and cFear eye means electrolyte is depleted. 
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4 Hydrometer 
Temperature- 
Correction Scale 

The 5 pet J fit gravity 
readings of the hy- 
drometer ghw bat- 
tery's rtirte of 
charge, hut they 
mint be corrected 
for temperature, At 
so" f., specific gravi- 
ty of a ,24 equals 
1 00-percent charge. 
When temperature 
b higher or lower, 
however ipedfk 
gravity must be cor ^ 
reeled (plus or mi- 
nus | by the numbers 
shown at the right 
of the scale. 



mate room temperature „ it is almost, 
fully discharged, 

A fully discharged battery won't Lake 
much of a charge for the first few hours 
of charging, even at room temperature. 
Outside, on a cold day, the results will 
be even worse. White a slow charge is 
desirable, it will take a good 30-amp 
shot to get the electrolyte regeneration 
process started. However, by bringing 
the battery' to room temperature, most 
trickle chargers can do the job. 

Cover the vent holes of a convention- 
al battery with a rag befoie attaching 
the charger. Don't plug the charger in 
until both cables have been connected to 
the appropriate battery terminals. A^ 
the battery' charges, keep checking its 
specific gravity from Lime to time Lu 



determine when it has reached full 
charge. On maintenance-free batteries 
with the hydrometer eye, you may have 
to shake the battery slightly before the 
eye will turn green But don't expect 
immediate results. GM notes that a 
fully discharged maintenance-free bat- 
tery may not even begin to take a charge 
for up to 16 hours. 

You can tell whether or not the bat- 
tery is taking a charge by checking the 
reading on your charger's ammeter. If 
the meter indicates that no current is 
being passed to the battery, it's not 
taking a charge. If after extensive 
charging, the ammeter still indicates 
no charging current or if your hydrom- 
eter readings show that the battery 
never comes within spitting distance of 
fall charge, it's a goner. 

Charging system check 

If your batter}' takes a full charge but 
then discharges when you drive your 
car, the charging system is probably at 
fault. SLart with the most obvious: Is 
the alternator belt tight enough to make 
the alternator spin without slippage? If 
not, correcting this will probably make 
your problems go away. Otherwise, you 
can [lerform a simple charging system 
test using only your voltmeter 

With the battery full charged h con- 
nect the positive and negative probe* of 
you r voltmeter to t he battery posts, and 
set the range switch to the 20-vdt posi- 
tion. Record battery voltage. At 70 a F it 
should be at least 1 2.5 volts and 13 to 
13.5 volts at full charge. Connect a 





indicates that the battery is in need of a 
charge, A light or yellow eye means 
that the electrolyte level has dropped 
below the plates and the battery must 
be discarded. Attempting to charge or 
jump start a battery in this condition 
can be very dangerous. 



4 Measure voftage with me engine off and then again with the engine running. 



Charging the batttfy 

If your hydrometer reading Wad below' 
L 100 specific gravity at SO* F, or if one 
or 00 balls w r ere floating in the tube of 
your inexpensive hydrometer, the bat- 
tery is deeply discharged. 

Since a maintenance-free battery's 
hydrometer does nT indicate how deeply 
discharged the battery is — a conven- 
tional hydrometer does — you may want 
to check voltage on the maintenance - 
free battery before you begin charging. 
Simply attach the negative and positive 
cable* of your voltmeter to the respec- 
tive battery terminals and set the volt- 
meter range aw p itch h if applicable, to the 
20-volt position (Fig. 6). If the battery 
reading is below ID volts at approxJ- 
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T Don't condemn alternator of regulator without checking for corroilon at conrswiors, 



tach qmet er i f you r car 1 1 uesn'l ha ve f i tie, 
then start the engine arid run it at 1500 
rpm. Take a second voltage reading 
after the engine has run for approxi- 
mately 5 miruUes, It should exceed the 
baH! reading by less than 2 volts. If 
your reading is below the base reacting, 
the system isn't charging the battery 
due to either bad wiring, nr a defective 
alternator or fcgtllaLur. 

Before Condemning any components, 
unplug the alternator wiring connec- 
tions and the connections at the bulk- 
head, and check for corrosion (Fig. 7i. 
If they're not hright T hare metal, clean 
them with electric contact cleaner or a 
pen knife before reattaching them. 

If your reading is above the base by 
more than 2 volts, the system may be 
overcharging the battery, Hut before 
you jump Co thi.s conclusion* charge the 
battery again and make sun- your base 

reading was tuken tit ful] charge. Over- 
charging is almost al ways caused by a 
bad voltage regulator. l{ will be accom- 
panied by spewing of acid frum the 
battery, frequent toss of electrolyte un 
conventional batteries anil premature 
failure of mtiintenimee-free batteries. 
If your charing system checks out so 
far, test to see if it can charge the 
battery with a heavy load imposed. 
Connect the Voltmeter and tachometer 
eis above and shirt the engine. Turn un 
all electrical accessories including the 
headlights. Tuns the heater motor to the 
high-apeed position and check battery 
voltage. It should exceed bawo by at 
least 0.5 volt. If it does, the charging 
syste rn i s capable of keepi iig l he battery 
charged, Jf it doesn't, check and clean 



the aJleiTmtur wiring as described 
above before condemning the unit. 

If y i juror is equipped with an exter- 
nal regulator , as many Fords and 
t’bryslrrs <t re, you can “full field” l he 
charging system to see whether the 
regulator or niter nator is causing the 
lack of charging current. Turn off the 
engine and disconnect the negative bat- 
tery terminal. Then, m Konla, discon- 
nect the regulator connector and con- 
nect a jumper wine between A and v 
terminals of the plug. On Chrysler*, 
disconnect the green field wire that 
connects the alternator field terminal 
to the regulator at the regulator. Then 
connect a jumper wire between ground 
amt the contact in the field terminal 
plug that is attached to the green wire. 




■ Ule voltmeter as described In lent to 
check for starting circuit resistance. 



Reconnect the negative terminal, sUri 
Uie engine and perform the load Ley l as 
described above. If volt age now exceeds 
base by 0.5 volt ur more — and it didn't 
previously— the regulator is defective. 
If voltage is still tes^ than (1.5 above 
base, the alternator is probably bad. 

Cur refit drains 

A current drain is a device or "load" in 
the car that doesn't shut off when you ur 
the automatic switching device turns it 
i iff. When the engine isn't running, the 
device drains the battery. To check for 
leakage, turn tiff all accessories and 
close the doors and trunk. Make sure 
a! I lights art off, ami remove an under- 
hood lamp, if any. 

Disconnect the negative cable's ter- 
minal frum the battery. Then discon- 
nect the positive tormina! Lind reattach 
the negative terminal- Set the dial of 
your tester to the ohmmMer position 
and measure resistance between the 
disconnected cable end and the vehicle's 
engine block (see lead illustration). If 
resistance Ls lews than 100 ohms, a leak 
of .1 amp nr more is draining your 
battery and must be corrected, 

starting Circuit resistance 

[f your battery is fully charged, but all 
systems behave as though it's dead 
(slow cranking and so m}, high circuit 
instance is probably the cause. 

If you h d like to check circuit resis- 
tance, connect the positive lead of a 
voltmeter that reads in tenths of a volt 
Irj the positive battery pnsL Connect the 
negative lead uf the voltmeter to the 
starter terminal where the positive ca- 
ble attaches (Fig. 8), On starter moLors 
with an external .solenoid mounted 
next to the case, connect it to the large 
cupper connector that joins the solenoid 
to the starter. Crank the engine. The 
vn] i meter should show - less than 0.5 volt 
if resistance is within limits. 

If voltage m in excess of 0,5 volt and 
the starter has an external solenoid, 
repeat the test, but this time attach the 
negative probe of the voltmeter Lo the 
terminal on the solenoid where the 
cable attaches. If voltage is now less 
than 0.5 volt, the solenoid is the source 
and should be replaced. 

To check ground -circuit resistance P 
connect the negative voltmeter lead to 
the negative battery post and the |josi- 
tivo lead, tn bare metal on the starter 
housing. With the key in the START 
jxisi Lisin, the voltmeter shook! read less 
than u,2 volt. If voltage exceeds thin 
figure, the ground cable is not provid- 
ing a good connection nr the starter is 
insulated from the engine block. IN 
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YARD POWER 

tCmtiiMfiftf frtntt pi luij 

UP TO PRESSURE 

Mow homtwfflffr farmers and construe* 
tlon workers have * new llght-difty pump 
In the Honda WB 1 5- Honda powers the 
WB1 5 wflh a rugged 2_Z-hp gat engine 
that features, a chrome-top piston ring, 
cast-iron cylinder sleeve and a halt-Pear- 
ing supported crankshaft for durability, A 
new maintenance-free electronic ignition 
system, automatic decompression and 
self -priming feature combine for easy 
starts. The 27-pound unit h capable of 
pumping 3000 gallons per hour and It 
comes equipped with hose bands, strainer 
and antlvihrotlon pads. The Honda WB 1 5 
water pump Is sold through Honda powei 
equipment dealers and costs about *400. 
Contact American Honda Motor Co,. 100 
West Aldndra Blvd. r Gardena, CA 90247. 



erry sucker 

^mail-plot gardeners and urban farmers 
now have a scaled-down till er-cult Ivator 
available from Mantis Manufacturing. The 
Mantis Electric features a specially de- 
signed Briggs & Stratton 3 -speed motor 
and It's capable of cultivating a 9-Jn.-wEdc 
swalh to 6 In. deep. For Pawn mainte- 
nance, Mpntli offers attachments such as a 
dethatchef and soil aerator. A special op- 
tion for tilling furrows is available, too. To 
ensure operator safety, the Z& pound 
Mantis electric has double Insulated mo- 
tor, spring-lever throttle and a key igni- 
tion -loch to prevent unauthorized use. 
the Mantis Electric Is available from Marh 
til Manufacturing, 1450 County Line JTd., 
Huntingdon Valley, PA T400&, for about 
S3&5. shipping is e*tra. 

iPfr uHf' t?in\ In pntjF lift J 



MID-RANGE POWER 

John Deere offers the models 1800, 2300 
and 3 ZOO mid-range generators for both 
portability and power. The generator! 
produce 3 600. 2000 and 2900 continuous 
watts, respective ly. and feature circuit- 
breaker protection, choke assist with 
automatic compression release for easy 
starts. The models 1000 j 1745 1 and 2300 
1 584CJ, shown, are powered by a 5-hp gas 
engine. A 7 V>-hp engine with manual 
[51 100) or electric start (11190) is found 
on the 3700. They're available wherever 
John Deere products are sold. Contact 
John Deere Portable Crenerators, 1400 

Third Ave.. Mount, it friz* S* 
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Opportunities! 

Get a Specialized Asmiaie Degree 
or Career Diploma Without Attending 
College ...at Home in Spare Time! 
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YARD POWER 



f Cnntuftird jrnM fHia* U&J 

AIR FORCE 



Homeowners who need compressed air 
power for llghbduty work wl M welcome 
the Sean Craftsman V*-hp electric air com- 
pressor. Hated at 2.7cfm and 40 pii, thli 
unit tan power a variety of 5ean attach- 
ments Including a spray gun, sand bl aster, 
power caulking gun and air brush. or you 
can use Jt simply to keep your tires Inf fat- 
ed- Featuring oilless design for mainte- 
nance-free Operation, the Craftsman 
hp electric air compressor comes with IS 
It. of "A-ln.-dla hose and air chuck, it s 
available In the 1 9B? Sean Power and 
Hand Tool Catalog for about S1 10. For 
more Information, write to Sean, Hoe- 
buck and Co., Sears Tower, Dept. 703PM, 
Chicago, ll M&S4 



ELECTRIC PERFORMER 

Powered by a 1 000- watt Briggs 4 Stratton 
motor, Snapper s 19-In, electric HI -Vac 
lawnmower is designed to vacuum your 
lawn as Jt cuts, standard equipment 
Includes a trap door grass catcher, or you 
can Install the optional side discharge 
unit to disperse the clippings. The Hi- Vac 
hai a specially designed blade 
that rifts the grass for a cleaner 
cut and the short wheelbase 
1H \ helps prevent scalping on 

\ uneven terrain. Wheels 
are mounted on durable 
\ solid-steel a^ies and can 

* V be adjuited individ- 

\ ■ — ^us, ualiy for cutting heights 

Of T to 3 In, The IWn 
electric RJ-Vac costs 
about $280 at 
Snapper dealers. 
Contact Snap- 



SINGULARLY FORCEFUL 

Ever notice that you use only one piece of 
equipment at a time 7 Well, Solo has de- 
signed The Mullimot To reduce your In- 
vestment in FdFe machinery by producing 
one motor That does It ali , The heart of 
the MoFtimot system Is a lightweight I '/*• 
hpp 2 -cycle gas engine that can be con- 
nected to a wide assortment of tools, in- 
cluding a chain saw, compost shredder, 
Siring trimmer, rotary gardener and wa- 
ter pump by a convenient self-activating 



mount. The JV^-pound engine Is totally 
enclosed in a fiberglass housing and an 
electronic Ignition ensures easy starts. The 
hedge-trimmer unit shown below Is avail- 
able with a 20-Jfi. |S|J5|or 2B-Jn. |$145| 
bar length, Also shown Is the leaf blower 
attachment which carts about $100. The 
Multkmot powerpiant lists for about $215 
and the system Is distributed through Solo 
dealers. For more Information, contact 
Solo inc.^ 5 TOO Chestnut Ave, r Newport 
News. VA 23&0S. 
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BORDER 
GUARD 

Keep your lawn 
in line with thli 
lightweight Weed 
Eater model 1720 
bladed edgrr The 

1 2 '/i-pcjund 

tureaa 22. 2-cc top- 
mounted gas eng ine. 

A vertical ly rotating 7- 
In dia reversible steel 
blade cuts to 2 In. deep 
and an edging guide 
helps insure uniform re- 
sults Power Is transmlrted to 
the cutter via an all-steel gear 
and a cenlrlflcal dutch. A 
ISO blade guard protects 
the operator from flying 
debris. The Weed Eater 
model 1 720 costs about 
$ 1 60 at hardware stores and 
home centers, For more information, 
contact Beaird-Poulan/Weed Eater. Box 
9329. Shreveport, LA 77 139. 




HIGH TECH TORQUE 

According to Briggs £ Stratton. Its new 
Quantum gas engine Is designed to be the 
longest lasting, easiest starting and most 
troublefree lawn-mower powerplant 
available. At l displacement. Quan- 
tum is said to be the largest in its dan de- 
veloplng 3!^ hp and achieving maximum 
torque at 1400 rpm for extra- heavy grass 
cutting. Briggs & Stratton claims Quantum 
will fun up to 40 percent quieter due to a 
new composite camshaft, contoured cylin- 
der walls and large muffler. The new de- 
sign aiso has better heat dissipation. 
Stronger crankshaft and larger valves, It's 
available on many major-brand lawn- 
mowers. Write to Briggs & St ratt on Corp., 
Box 702, Milwaukee, W1 53201 , for more 
Information. rPhavp turn tu pvrjp tl % J 



Making an Extra $20,000 

Than You TM*! 



—Did you know that dozens of man 
and women, all across America, ate 
quietly making an extra $20,000 a 
month; some never &ven sal loo! out of 
their homes lo do it. 

My njrTrt is Slcvfln JHOysanipn and 11 .lumiJDnB 
hjd tow m* IwO year* i qQ I wOuld hw p*rl <1 1 a 
SSlecE -jiuup Of mr-n pnd wiimnn whe brii^ in an n* 
Irt S2Q.000 ft fflOnlh opiating out ol itoir hgmes. 1 
wQgtd have never believed them 

Lei ™ ptkiiv mir eecrvt with you. «t has Ghen 
fc#en said rhai anyihlng ta easy lo d a once you 
knew ho* And rhli ig. especially Ifufl of making 
money, because Becoming financially IndaparMienl 
** really H-rewing -h gw tg spol |uel are "unlqiW* 
money mahing opportunity |J1 your lifetime, and 
Mowing how to rah-e -advantage of H 
m Sim and Slop 1ft# program wtmwver you need 
isln fflwtt. When you need up lO (5,000 pul 
1h# program into operation, When you hart 
made the (5,000 slop 1 ha program, 
in Jhal simple 

ft Haka up to (1 o.MM |a Twq W**t* 

Then Tihe Two W*#k« OPU 
* Bilng In up 10 $-4. 000; W«k*ivdi Only I 

Or |U3i opmfti# m Ehe Evenings it you like' 
Bfllor* I go on, lei m# make Wt clear! 

fho program la ftonaat, legal and moral in every 
sanaa o" lha word. II II wasn'l, believe ma, I would r-T 
be involved In IK, 

Slart Tti* Program Rail-Time! 



I know a ei every on* wants to ggii th*ii |Qt> and 
slarl wiprting Ehi® program lull lime Ygu may hjrt 
been at your job lor a \q*iq time and don't want to 
give up the aenloriiy you have built up over Hre 
years. 



Start Th* Program “Shgft'Tffrmr 
Pay off some overdue bills and Stop 
lha Program! It 4 ! Thai Simple! 



Maybe you're looking lor aomelfting shorl-tarm" 
not rong-L#rm. P erhapa a money making program 
you can pul Into operation lor the nan I two months, 
to pay oil some overdue oil Is. That's okay. You can 
pul the program into operalion only when you imed 
an #Klra two or lAree Ihousand dollars 



You D&nl NGfrd A Lo« ol Money 
To Slarl Thi* ’Extra Inoornt" Program. 



Theee actual Lett#*! m on IU« In my oHIce^ for 
anyone to see. AH of these people Varied with very 
kimllftd lundH. and l personally dldn'l have a lot ol 
money lo start Ibis program allhef. That's why I 
designed it with yog in mind. I wattled everyone, Ike 
yOursnll. who wan tnnl lOifflprOun Ihnsr Own Standard 
qH living, Ip be able- to lesm hhw En make in *Klm 

S20.OOO a mcMith wiEhoul -a «arge Ini^slmeni 
Hari r i Whil you am going Ed ra£*Jral 
It's tilled: "The Seal Xepl Seortl crl Ttie hew 
Rich", and II le wrllteo In a 1 50 page Slep By Slep 
Format to m-a^e il easy lo read and easy lo Follow. 

Therein NO F*ece Tr M k or Lat Vegaj type gambl 
mg involved! II na? nothing Ld dn wiin sumr rtumb 
pyiftnud echemel There it NO rtlllflg at any MAIL 
ORDER bodkg,' h has abeqnuEply NOTHING i* do 
w ith mail -order mapaiine advertising 1 No OirecE 
Man 1 No Ffceji Es*eie buying at sailing n has 
nolhing Eg do Wilh me slook mjiaffll nr mg III level 
Hat is 1l>ene any 5^1 mg Ij0*-l$-facf , via Ehf 
telephone or door -I n-door 
Whflt II E don't Ilka II? — You fan Return IL! 

I'll give you a Igll 90 Day Money- Raei; GuaiARte*. 
Il el any linm aflnr r-Kerwing "Th* B-mI X*pi Secrnl 

si The New flkcb" ydu *aJi| Eg teiurn it, For any 
reas-on, do an. I will immediately refund you r 112.S5. 
in me n#Ki day's man. 
ho Delftya! No Ojeaubna askedl 

ALL ORDERS ARE MAILED OUT THE SAME DAY. 

■ r ' irenffl ftntowxyn fH |J 



FREE GIFT! 

Order now and you will receive a FREE copy 
or. "Art You The Mhaslog Heir To A Million 
Donate 1 !" In brier, the publication aaplama how 
yQu can lirid uul it yOu Or one Of ydgr le-laEivee 
era nnimed in a Lost ' Million Dollar Eslale " 
There are as many as 14 million Americana who 
have money awsilmg them, they know nolhing 
aboui The Money Isjusl aitnng thepe in banks, 
inaglUKe Cempam-ftS dr Th# Fnderat Tl^aj^ry. 
jue! wailing Ig# yng gr sgmegns you know lo 
claim n Order Hew. The supply le Nmlled. hi 
ywira to keep FREE, im If you decide la nluei 
my pragrem 



SPECIAL "Seva Money" OFFER! 

Order your copy ol my hew "Money Making* Pro- 
gram" within Ihe next 21 days, and I'M like IT 9S oil 
the price. My girt lo you. |ual lo prove that my haw 
Morey Making Program can put money in your 
pocket, slatting loday 

~ Retail Price 



f h*a money making program car. w started with 
limited lunda. In lad. right now. I know dozens ol 
people^ horn small lown a m across America, who 
art making thousands or dollars In thalr spare nma 
usfcng ihia pfogram. 

I havn redeivittnaojehs dl phdne gilleftnd MVffrftl 
letter* Irbtfn ekj^i>Ie all d^er 1h*«g«nEry thanking me 
fdr 5 hiring I hi* nyrw fiiogran - with them 
■' One- m*yi frdm a rurjl town jn Iowa i» already 
making an Ekira I^.OOO a month 

* Angiher man Frgm a smaM ctty m California, 
ae»d Prtc Ehe pfrgne, hia extra moorre |u &1 wenl 
over tha tS.OffiMH ddlar mark Ihla month. 

• A woman m Florida Itrid me she I a eurrenl ly run. 
riling a %2 -3O0 Ddlar-A-Week opera lion oat ol 
her home, with one kitchen table as hnr de4k, 
onp typewriter, and Ewo riling cabmets. 

/Herr Art lopj'fj of aefuat teffers on fife./ 

1 made (3,000 00 Ejtlri. 

Your ma^Sy rnakinf program IS lhr bnSt mfurrn.i 
tlon 1 have eve* mad on he™ lo make morey at 
horns II 'i lYuly dillereni . coinplola and easy Eo pul 
into opc-ration I made t'A OQD CO. 

A R., Lendovar, Maryland 
I Am on My Way To I I 2.WW.1KJ. 

You shared your program with me and today ailer 
applymg ygur program lor only thirty days I am well 
on my way Eg making SlJ.Om.00 in lha na>4t IWO 

™*i! Thand? you. l.G , Raleigh. Na#1h Carolina 



SI 2.95 

NEW LOW PRICE 

$ 5.00 

Express Order Form— — n— 



Express Order Form— * — — ei 

Ste^n HouMman 

1420 SNepHerd Drive ( 

P.0 Sox 159. Oepl. PM-8S 

Sterling, VA 22170 j 



Dear Stave, please HUSH rre your new I 
■ Monty Making Pmgi*»n filled "Th* B«»t K*pl 
Swnt gi TImi New fltebf M -only wim Ehe 1 
untfertlandlng lhal I have a full 9G days la lest | 
the Money Making Program II I am ret j 
satislitd. for any reason, I m*y simply relvtn J 
Th* fte*i K*pi Sscrei □! Tha New Rich l ' and I 
you Will Immediately refund th* run purchas* | 
prm-e lo fli*. On thit basis h*rn is my $U*4E- 
\rw Spctiaf Ph re: SUM | 

Mame j 

Address ! 



Mikfcng in EeIij Engpm* o-l SH, 500 ,» 

'“Wi thin months *lt*r applying your program we 
were making *n niuomr ul $ 14.^00 0 O ? month 
Thank yOu lOf evofylhing yoy hftve cSun* For 

S.R , Pennsylvania 

I Eirned Over 117.tXKI.CM3 Part-Time. 

Even today it’s hard lor ma to behave I hat I earn- 
ed over 117.000,00 dollara by applying yOur syslnm 
C-art time. ThAh>k you. J.P., Aidia, Vnrginlj 



City 

Slate 

Imparl ini Notlcef 
long II yOu arc 
ord^ting ror 

yOursnll. Ol * 

1 1 i * n d , yO u 
should order 
today 



Zip — _ I 

The Supply may not Iasi j 
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Y^DPpWER^ 

fCnntittTfttifnm pnflr It 7 ) 

CULTIVATING INTEREST 

FcdTu-f in<^ a unique reciprocating cutting 
action, the Green Ma chine electric weed 
*r-cult I viitqir model 770 is claimed to dig 
In tough. compacted SOIL twin spring- 
steel lines are powered by a y*-hp over- 
road-protected motor through a 5,4: l 

gc £tr ■ drive ratio for a speed of T90D 
strokes per minute. In addition to light- 
duty EiiJIng. the model 770 functions as a 
lod - cut ter and garden edger and can be 
used to prepare soil for TranspJants. SpFtf 
at lawn and garden centers, the wecder - 
cultivator costs about si 00. Contact 
Green Machine. KMC. IQ7W Sooth Ala- 
meda Sr., Long Heath. CA 9Qfil 0, 




SENSITIVE MOWER 

Vour self-propelled lawnmower won't run 
away from you If it's the new Lawn-Boy 
elect rlc-itart Automower. This 20- In. 
mower adjusts to your walking speed by 
sensing pressure on the control handle. 
Powered by a 2 -cyc le. 4-hp gas engine, 
the Auiomower features electronic start- 
ing and an alternator for recharging the 
battery. Other standard features include a 
cast-aluminum deck and rear grass Catch- 
er, The Lawn-Boy Auiomower Is sold 
through power equipment dealers for 
about S550. Contact Lawn- Boy, Bom 
1 8 M Z0 r Memphis, TN 0B1 St-1 1 20. PM 




IS 
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Wrttt or Call r 

BRISTER'S THUNDER KARTS 
P.a Box 324 
^Hiind. la mse 

504-T«-748fl SIikm 1$50 



THUNDER 
KARTS 



BanfcHTWtea Cam 



* Roll Bar • S 

• Double A Single Shale* 

* THIS IS W 






Fortablt Ittam Gluiw 

Swam m 50 satorels 

CLEAN: 

Eng In* a, Air film. L-i»ri 



3 -y* guaranlea on lira bon, Mila. Usaa-hq 
lk 3 sCmp prepare Fend W!. lM lb*. Aui 
pump required an km- wntw pasawr# 

WEPCO MFQ. INC., DtpK, M-1S 
PO Sac D, HU W«E 0 roadway 
JactHPV Wyoming- IMQt 



Radio /hack Tandy 



I Our Hhh, L il vp< H 

, awiFl TEBJi 4 CTI.1.ULAR PHONIC t 

l^r 1 1 1 l p l i ■ 1 1 fliaic 7a^-Ti,H Em WHJI.UW 

! mi mARYmac KPUSIRiSINC 

77111 I LjO Ftt* L-iJl .lli^li^ii Hi 1 

S-YM in: i>Tjrr<ki 771 r i.' 




BASEMENT 

FLISHEI 1 1 

Nd Chggirtg Up Flcnri 

IflfiLaFI n Twirl ill - Anywhin 

Writ! McPhcrs-fifi, Inc 
IS 133 Tinpj. 




Ins wrong wax can be rtluilroui to your new 
car's gloaming sninai 



Does your car wax 
reduce shine? 

Muay commonly used wax products can actually 
dull your new car's minor finish. They u se a com ■ 
frinition of wax or sy nthetics and a lurch abrasive 
polish than causes liny scratches. The scralchcd 
paint cull reflect Light as well as dev paint. This 
results in an overall reduction in shine. Your new 
car should not he exposed to these abrasives. If 
juji needs washing and a IpILciw up with a good 
abrasive-free wax. For hipest jlJoss, use the best 
grades of Camauba wax. 

Malm Chan, Corp sells a blend of imported 
camauba waxes in easy to apply Liquid form, El's 
formulated for a very high iloss and color 
enhancement. 

][ contains no deatien, polishes, abrasives or 
anything tlut can scratch paint. Seemingly more 
expensive than most store bought waxes, a J4 pint 
bottle of the liquid shines between S and S cm. 

Since 1979 Malm's Wax has bon used by car 
peifcciiciuixts and precisian auto deuilers. Usually 
3oid ip larger tizn R you can order a Vt pint trial 
tizt of Malm's Wax during a limited, cu-time 
offer. Send yd m check or money order for tft.99 
-i- SI -DO shipping and handling. You II altf get a 
UM value, W page pocket guide FREEE It coven 
waxing and polishing techniques previously known 
only by t mail group of professional auto finish- 
era, Offer is Untiled in only 2 bottles per customer 

Compare any wax with Malm's in a tide by side 
test. If it doesn't outshine Anything you've ever 
used, including your favorite wax {and we man 
anything), send back the unused portion within 2 
months for a pro-rata refund less shipping charge, 

MALM CHEW. CORP. 

300 BK, PM0fi7 Pound Ridge, NY 10B7G 

| MALM CHEM* CORF. J 

I 300 BX, PM 0B7 . Pound Ridge, NY 1 0576 

| *14/7*4-5775 - 9 am - 5 pm £S.T. (Mon.^ri,) | 

t □ YES! Rush Vi pint wax And free 30 pag« I 

f guide. Encloeed ka my chock or monoy I 

I order ior SS.99 plus 1 1 .00 sNpfting. | 

* □ Enclosed ts 117,99 for 2 bottles and 1 

I one 30 page guide plus 12-00 snipping, | 

I For shipments to NY Stale, include your I 

I area's sales tax. Minimum SI 5.00 charge \ 
on MasterCard or Visa. Include ALL 13 or 

1 IS digit! 4 expiration dal*. 

I Offer good unty in Uk iH mnUnmlali HaLa. I 

3 Uw tqjame pap? if ffiaml shipper add rcs$. f 

, Narna _ . } 



flJPS can't ctaliffif la- a P.O. SwJ 

City 

SlFtH So 

OwifT*l.[ 1 

-are* coda- 



BLACK & DECKER 
10" TABLE SAW 

LIQUIDATION 



FACTPftV 



Here's An Excellent Opportunity 
To Gel One Or The Juries I Saws 
Ever Made! Stack A Geckar 2- Year 
Warrant?* Factory AfewJ' F*Cf£wy 
Pwttctl 

IF ydu Ve been Aailmg For a good buy on a 
(able saw. I hi s is n 1 Biaeh 4 Dockd is 
ene oi ihe most fruited na^s m pom* 
lewis And this poww packed UT FuJE 
Sue Table Saw LEgneeritieirbesf Sljr 
itv El eel ta.se ewtra large I able surtace 
You'd belter hurry on ItiiE. one because 
you may not qffl another ehafiCe. 

Tjbr# Xnw r* j-Tu'rnj ■ 

■ O^rioad D^otec:eo buiU tn dsh oearmg 
umMria-kl n-Kildi -JcMeiufn r 6 |rrbji | *■ P 

* Sflai eS b»ii cGn-slripc 1 >cn 

■ Li' yr prbCiiKsi 4rc:-jna can* ian liblti 
ne*EUrpfl i ST 

- Ei-ciu 5 i-rf ilia chuck biaet 

Irqm it,is|cm eJt^k •! hind> 

* Fu!i 2* r.p caeacity on ngiffl E>dc o* hlade 
Cul* IQ £*mw at A ' - d pine* 

* Includes »*. I*D SlMr txr-pngionp, 5 i«Ji 
iiina Fifj ie*ee alutfiinuin nniw 

JO hl^ gujrri ^pliiEr tMdp 

change anon-i'rf ao*n M 



FUIUC NOTICE 

B-» ^ finM* IHf 
mv\ r'usrri rtjmt i*. 
pdwt* !mik Or£ded H 

Kfls'fc alTiMi-LD- h,.- 
r»dl Mil l-rYiftl rit 
ti5 anti Jf 
Glfi |iHr lhi?m \I pUu d 4 

FXF1 AELEMI DULiJI 

com 



Compare 3 r 

$743.00 



Damask PHICt 



$298 

OrdorN* B- 23 G-HXI 713 
Snipped FrKHjhl CollPd 



Far fjisres-r i*rnc*. ei^i tOli. f fllf 

1 - 800 - 533-3379 

urwndchpeh 

ordf'nr Lrnni 
caid *Akwmalii>n ro 



DAMANK INTERNATIONAL, INC 

7 T 1 4 Brook-lvn J 3 * .d M- nneapah E M N 5 - 5 ^-U 
CcirporaUj C'fl m^nm ■ OlJ.'5*0 Sal 5 

PiE-iuif vurm irie- a. ae^ £ Dec* ei m ' 1 bw 

Sa*HBl at S^Ht oarh SmppKi F^eighi Cu-ieei 
WN^es aodG 1 - 

N|m| 

C«tY SiaJe 7 ip 

QOmlI.iVO n^it* □^aiMfrCafd 
CflfdUO 

Etp Dili' ftli I I 

Signature 

o?d*rNo. a^M-Joons I 



Delivery hi 4B IJmleO Slalei Om v 



M9 
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$28.00 Woodworker’s 
Package For Only 



As an Introductory promotion, a loading mad order company is ottering $26.00 of their 
most popular woodworking items al an amazing price of S9. 95. The complete package in- 
cludes 25 full size shaker pegs, 25 mini-shaker pegs. 25 mug rack pegs, and £5 lie rack 
pegs — piu$ a detailed full size unique horse design shaker peg plan, a lull size plan (or a 
beautiful tie rack, and a full size plan for a useful mug rack. 

This alone would be a tremendous ^ *— _ _ _ _ _ _ _ _ _ _ _ 
value. Bui you p ll at$o receive lull size pat- 1 , 
tems few 10 great items— a hanger lor pot 



$28.00 worth of 



tems few 10 great items— hanger lor pot i m *fJ 

holdera, notepad holder, napkin holder. I woodworking items 
muffin server, doughnut holder, pretzel I for only $9, 9$f 
holder, cleanser holder, knife rack, towel 1 Name 
fear, and spice shell. Plus: full size plans I 

for four nifty cars with their own garage, * Addren 

You'll also receive a woodworking catalog ( 
loaded with page alter page of discount H City 



j ttiiii K-'CLyti niirsi u 1 u-ishapuiil * w 

power tools, hand tools, wood parts, wood | Quantify 
fasten a rs. sanding supplies, wood ■ 
finishes and much, much more. You may I 
order up to four of these $26.00 wood- i 
worker's packages for $9.95 each. In- • 
elude only $2.95 shipping and handling I 
for each package. L 



p™ e» 



^_St*t*. -Zip _ _ 

TOTAL Mall to: 

Trend-Lines, fno. 
375 Beacham St.„ 
Box 6447M 
Chelsea. MA 

° 2,S0 E,0*7 



b An Iffcgfw™ 




FORD 6 9L TURBO 
GM 6.2 L TURBO ALSO AVAILABLE 



• Up to 50% Greater Towing Power 

* Emissions Legal In All 50 Slates* 
■ 1? Month/ Unlimited Mileage 

Warranty On Turbo System 

• Do-It-Yourself With Easy To 
Follow instructions 

* Excellent HIGH ALTITUDE 
Performance And Dealers 
Nationwide 



QUALITY PRQOUCTS FOR 30 YEARS 



banks 



45°/< 



jaa^. 1 i t rnyuuuii* ryn iiu i 

DIESEL TU«®0 Blf4G 

•S quicker p^Ileration 
52 » gETTER ACCci-t. t< „ B 



tintiien un «■ 



'C.*ne EJeec cwiD #tMe«-2. ^ o-iei-3 



Drop in for a demonstration ride or call for the name ol your Banka authorized dealer. 



bAn If ^ 



WHEN COMPROMISE IS OUT OF THE QUESTION tm 



FOR FR€€ INFORMATION: C w OMjE BANKS E NH3INEEHING 

Gale Banks Engineering,, 546 Duggan Ave.. Dept 650, Azusa, CA 91702 1010} 969-9605 

120 



Do-It-Yourself 

Videotapes 

This Old House i 

Make home 
repairs easily 
with this tape 
by hosts Bob 
Vila and Norm 
Abram. Among 
the topics: re- 
pairing a screen 
door, fixing a 
faucet, install 
ing track light- 
ing and trim- 
ming a door. With 
the cost of home 
repairs these 
days, you'll save money by doing them 
yourself. 127.45 (includes shipping) 




To order* send a check or money 
order (q Popular Mechanics. 
Dept, MART, Box 1014. 
Radio City Station. 

New Ymrlc. NY 10101. 

Please specify VHS or Beta . 

Ftipwjifli M*c Mi * i\ a publication ol I iv pi t: 

11 I vIwlm □! I'M I Ic-ai ■ I L'DipaiAlkm 1?SJ Tlw 
I iMrti CcrfpojaikiFi 



Last Chance Garage 

Learn 10 do 
basic auto re- 
pairs and spare 
yourself costly 
trips to the 
mechanic. See 
how easy it is to 
change your oil 
and niter, flush 
the radiator and 
lubricate the 
suspension 20 
topics in all! 

Buy It for your- 
selforasagreat 
gift for someone else. $27.45 (includes 
shipping) 

Furniture ^finishing 

Take that old 
piece of furni- 
ture and make it 
look brand 
new By follow- 
ing the three 
main steps oul 
lined in this 
tape (stripping 
away the old 
finish, preparing 
the wood For 
the new finish 
and applying 
the new stain 
or varnish }, you will expertly restore 
your furniture to its original beauty 
$32,45 (includes shipping] 



MiniuMii 



FURNITURE 

REFINISMHG 



■Is 
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NEW! 

Introducing 
the first new 
leveling tool in 
100 years. 

n e rawlings 

0CMI5JNATI 



For every professional and do-il-yoursoifer. 

So versatile it belongs in every craftsman's toolbox, 
So rugged , your great-grandchild will be using H. 



Replaces 
all these tools. 



Tolai retail value $77 90 

>tou save $27.95 



24-MONTH GUARANTEE 

jghnil material! ■ndwGrhnMnBftlp. 

»’ r. b— 



-piulraDBi 
HBH bdh 
Iwarxl 
(040*19*0 
inflJK 



m , m — -FiiimaHiratad i« inch-, 

Its 5-tools-m-i 





2. II* 9 411. level 




3. U'j B square fan d mherl 




4. II 's an angle-finder 5. 



■ Available in 2 sizes, I2“/2K. & 

■ Saves buying and catiying several 
loals 

■ Rugged I-beam design 

There's bardty a job you carfl use this 
revolutionary loci on. 

The new nawllngs M COMBINATION 
LEVEL Is packed wilh handy Features I hat 
make Is the friend of Carpenters, bricklayers, 
boatbuilders, shaet-melaJ workers, glaziers, 
plumbers. siding A roofing workers, Blurry 
num installers, wrought-injn and rronviOTk- 
ers, and other skilled craftsmen . To say 
nothing eflho homo heJidyman 
Just look al us leaEures a recessed lock- 
ing lever lhai operates from either side. It 
Iroes up the pivoting arm lo lorm a SO* 
square, 45° miter or any angle between Q c 
and IW^. At me hinge is a protractor with 
true and complementary angle mdicalors It 
lets you read off any angle for any job, from 
roofing pitch to plumbing pipe slo$>e r odd- 
shflped kilchen cabinets to angled carpet 
cutting. 

The rawlings"* COMBINATION LEVEL 

i fa a rugged, precision tool. M's made from 
Borg- Warner's Cycolac* The same miracle 
material used extensively m the aerospace 
Industry 



Inch markings are recessed and painted Jusl a few ol the hundreds of [obs the 

for easy to-read, liletlme wear, Cut-ouls on rawlings ' COMBINATION LEVEL 

alt sides allow you to read bubble levels From will handle : 

any angle. 

II you work with metal a lot, or |usl occa- 
sionally, get the optionat, B F Goodrich 
magnetic insert 

The ingenious new rawltngs™ COMBI- 
NATION LEVEL is so- versatile Lt belongs in 
every craftsmans' tool box 

Use the revolutionary new rawlings " 
COMBINATION LEVEL AT OUR RISK for 

20 days. Use it. Abuse it! If not 100 % satisfied, return it for a full refund. 





Standing 
rl* K|UBr&En 

"rj t) n^h and 



11V — — ' 1 Oinking 
^“nirWJsT, 
lapng Lip 
LsanPi ng. 
ijfypal 






G. ftawling. 5 , Inc;, 131G1 McGregor Blvd. r FI. Myefs, FL 33907 

For cradlt card 
orders, call lolldree 

1 - 800 - 367-9623 



© 



Iftn Flp 

Pirnwrtl rfv -Lh*tk fTWWyOfdai 
Vih I MaslHr^Hj 



Qly 3tl./4t1. rewlinga' y COMBINATION LEVEL[S| .V W.fi 

{/vcIlwwi 9 F GoDdnch -nnqriihr irsurls ft 16. -03 

□ty lS p mt. ™f4ln B a' M COMBINATION LEYEL^itf 1».1S 

IndlKUP S F GwdreJit magnrtc insets ,1 M 

JuH &2 ±0 sh4Upifiq & hfintftrtg Ra. n^idnla iadS 1 * MJe&tlU. 

Send Inw broehmia 

Tola I frft£lQU4 ■ 



kraut H u . 

MVHI __ 



E y r Jar_ 



k an_ 






Tim pufutinw n kw p*nt?ssftnfll h qmi L» 








Standing wasn't hard, was it? in fact, you probably didn't even think about it. You 
automatically flexed o few leg muscles and presto you were up. Weil, for half a million 
Americans it isn't thot easy In fact, it's impossible because they're in wheelchairs due to spinal 
cord injuries. But with your help, they con get out of those wheelchairs. 

A cure for paralysis is possible thanks to the Marc Buoniconti Fund/Miomi Project 
To Cure Paralysis, o national research project based at the University of Miami Medical Center 
and headed by some of the world's most preeminent scientists. 

Your donation can bring us one step 
closer to finding this cure. 

And if you're wondering 
whether or not to contribute, 
maybe we can help you decide: 

Sit back down — 
and just imagine how you'd 
feel if you could never 
stand up again, 




me mm KKHKoan turn 
mm mi nun id turn nmam 



TOLL-FREE HEDGE LIRE: 



1 




KNAPP 



LfPerfea in hnutifj Mbtm* 



SlMrtannunfMfinrnrMnwtonttf £L,irKfiw *£ a .cJiKQiffl4A|£#i 
H u&Kt'Uirft:* Krug? if oh kirycj W 1 H^rti* ^)'^l 
[DTparp p *i *mi UAffTf Owr M CtXi ui» pgp* k+# |AM«l4ii 
mtopfl mm #v«r F 0|h « fi**i hJ n>. e«r tubfiif » JE 

ww wl r± 
fc*f « hj -iu w I4f*d *t>j M LUR& <lT raring 

m^^^'^b^ifjrltdHirvnqD^^iHVf iiFntflf<E!>| tNir s 

“fl Ti* nhen Jl-J UC I KniHl lhof 5 At liuppOT Du! mi p«xft nif -VH 

tmmij hack Jtr U«i urt* r avpW* ffP?A*y C+H Outfit# 
'wiBH- Nc-Jt^gtmfl 1 £u* tflitfflii hfrtj 11 

Th™MrCf^.hhlPF SHOES fri knape Ctfm 
n*m SilTfrWtan* fcUSMfl! 



^ - 

> Sl. 



.. Siffi 




Turn A Garage Door Opener 
Into An Electronic Gate Opener 



■ tmptwl C*- 

MJ 7 Libfl Dtiliry 

VN0 



Save St.flOO Ov&r Con vEntloral Units 



Complete Initfuetlana With IHuitrJllsni. $25.00 




IflOKfOUll) 

Ilipth-QuaHi} l<?nn 

wllh KLip rviihilLvc 
It. Mien) FM Etldhl 
W-M-MJMJtfH 
VlSA/Ha^ltriArd 
CtmM Enterfi^sas- Inc P.0. Bern El. toerd MA Qfrna 
INFO 4il7) Ut 19tn - I-MQ-H2-2&36 (Fir Qrtftft Only) 




Use 

Zip Codes 

When Answering 
Ads 





i GUARANTEED 



We guarantee Tripledga Wiper Blades \^Z 
for as long as you awn your car 1 No 
other wiper wade can offer this guaran- 
lee. II you are noi completely satisfied ^ 
you get your money back. 



i FOR THE LIFE 
1 OF YOUR CAR 



1 Clearing 
Edge 

2 “ 9 3 Squeeqee 
me Edge 



THREE WIPING 
EDGES INSTEAD 
OF ONE! 



• The first edge 
removes the butt Ir of 
water or winter snow. 

• The second edge romoves bugs, 

road film, dirt. 

The third edge squeegees the gfass 
completely clean. 



THE WORLD’S FIRST SYNTHETIC WIPER. 

Tripiedge blades are made from Du Pom 
Nofdei - — Ihe same material used in 50 .000 
mile radial tiros Triplodgo wipers will never 
I ear, crack, split, rot. dry oui or stick. Not 
alfecled by ice, snow, blazing sen. smog or 
road chemicals. 

EASY. DO-IT-YOURSELF INSTALLATION. 

Inci tides 2 compete un iis High Guai ily Black 
Mela* Superstructures complete wifh Tnptedge 
Lifetime Wipafs They snap on in seconds 

CUSTOM FIT lor virtually every U.S. and 
import car, van or truck. 



flUJWfiJilBfWA 

AIR-FLO DESIGN. Blades wa>nT lilt in 

high winds, high speeds. 6 claws grip 
(irmly, distribute pressure evenly. ' 

PATENTED DESIGN. 

P rot acted by U.S Pateril -W73915 

SUMMER SALE 

Thousands sold at$1 2,95/pr 

Now ONLY$Q'M/pair 

GOOD THROUGH IP SEPT. 30. 1-907 



CALL TOLL-FREE 1-800-847-0653 



F*A reydo«is pltiass C4>: I -Z 1 ! 5-63S-KH5fl Oi 'non**- 

dale o! m lp 1 Yl£A ^dnIp'C.i'd Credil r-nrd iL^bBT- Kardipi! 



r 'ji Citti paiFI&H ^nc I t^rgiiOfi 
wH h line! Hicurily 



TRIPLEOGE WIPER CORP. f Dept te 31 6S Tucker Road, Bensalem, PA 19020 



pair of Tripledge 



□YES! Send me 

Lifetime Wipers-the only wiper GUARANTEED 
for the life of your car. 

Name 



Address 

City 



..Slate 



Zip _ 



1 pair 

2 pair 

3 pair tv-w ,»rc «V,W 

4 pair 33.80 Save $6,00 
(Single Bladen S6 50 ea i 
Shipping Si SS f'rsl pan 

(Shipping 2nd 3rd & 4;h pair 
only El DO each) 

Am! Enclosed: 



VISA/MC# 
Car #1: Year 
Car #2: Year 
Car #3: Year 
Car #4: Year , 



Make 

Make 

Make 

Make 



Fa flKftfEDft Add Sates Ta* 

Exp. Date 

Model 

Model 

Model 

Model 
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CLASSIFIED 

ADVERTISEMENTS 



ijophw G ronowicz , Classified Sales Manager Dorothy NoLan, Classified Service NtaiiaLper- 
Ra». S7-00 pflf word pay^ijl* m SCkwailti 1 each ius&rlaon Minimum insertion ten words 
Bokt face capitalized words — 5-1 OO per word additional tFLrst wt?rd Sltf in Bold Face at 00 
fodlra change, Zip Code FnaeJ CBdEered Headfinas in Ail Bold-Face Letters — $4fi.O0_ 

Tkm naiet awjileble is*u« t# pla^ m adveniserrtisnt to Ameriti's No. 1 Classified Section is OCTOBElL ifie ctoslng is AUGUST 5th. 
Send remittance payable and order to Popular Mechanics, Classified Dop^nrnent. 224 West 57th Sn^sSt, New Yflrk, Hfsw Yark 10019. 
Please Indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mad order advertisers 
who use post office hem. addetissos for itwtr convenksnc# In handling your order, Popular Mechanics 
maintains a register of such mail order advertisers containing their complete nanres and street addimsus. 

Adv&rtBSWS using P O, Bora mufthor must funush ccmpltfte name and street address for our records. 

To amid delay in che publication of your ad. plsaso- mnti samples m d cWscripuv# m&tonals wuh your tost 
it your ad does oni slate dearly what is being offered. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADOflESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHERS MART 
BOOKS A PUBLICATIONS 



THE Divine Plan". A design □< God to* mankind ^ib 
TB& PO BoiMii. T«wn.«lfiT40 



GOLD, rha ToFmduig tod Nuggess By 

Medal Detector Ihcludea fwture* ot my twaui lui Alaskan 
Millet* ang liOW to 1*iem Jflrf>jf check gr Fn^ney ah3er 
\QT m ii ICJ 6gld NLWt Publish^. Bg* J66-F Willgw, 

Alaska 99886 



PUBLISH Ypyr BncA ■ Jgm * ur iut-tttt-lui *uthbr£. All 
subjeeli inmed Publicity. fidveruamp. beauMii! boom 
Se'fcd ior retf-MM booKiel and lrw maniAcripi report. 
Carrion Pw™. tapt PM H W«t 32 5ttt*r New Yprk 1«ffli 



BUILD TOW OMHt BUSINESS £jik $cw>ntf JfchMfc 
HpSS. T S^ltI And Ms'« Fublitulibri Milud e* Sel ll£ List- 
ings Far QuklAy EdupmefH Suites AftS nj* 

Gc!d<h Aiftc Tet*ihtffei« In Sates SAarkellng. Learn Wbal 
Tftstri ¥ea«Or Ekpen&nca. Sted your Buc u&sw Business 
5endliO.DC h^h Screening, bapt A. 60 17 1 GAi J. Eikh&n. 
IN *6517. 



TEST YOUR 1.0 ! Th«rd E(tf4A ACCu^IW Fesuffe 
Guerintoes Send &300 Ip Scholastic Publieasigns. Boa 
1*121- Salem, Oregen 9730S 



UNDERSTAND ttfCGME TAX BRACKETS. Redy» 14*iS 
Wfiti*p« b|- CPA S5 35 Inform Tents. Nodh Sycamore 
Los Ga $0036 



INVESTOR S SURVIVAL MANUAL. Av&d ?r>e puFallS Ol 
rnvMlmg Hard hiti»r*$ and bo Khe p&mfl Send S&$5 to 
Inyeslment Educalion. mo Re^siered Jiwesimr^i Aswpjr 
*» E«U Call Taliiha*wt, Fig™** J2M1 



BOOKS oe Stir IffltyMmem and iearn»ng To Do 
A ftnmL Anything oyer SOO Utms- FRfE CATALOG. 
Panlagon. SriC1*ny, Ode^n- TX 7?mi 



electrical anq electronics engineerwg 

banks- MfjngalS- Rrigrfc^Oev ^iend SH ; F W llluurratad C dia- 
logue SiarnfbrdTectwiealflodfct TOO Summer Si Suite ?F 
Dess-I. EC. Stasniord CT E^S&s 



RASE YOUH KIDS TO 9E ENTREPRENEURS 
PAHENT5I Ha iu ycur hjrfis become lomorro*'* e^tiepre- 
nfUfS Pree Cenler Fgr ClHld EnErap^nwrT P O 

Box 7im Hum Vbrt, Ni-w York 1B16G-6D27 



RESURRECTED MILLIONS w =11 Tarm ma a* bottoms' Seas 
Id 6e ^emewed' Wrih o P-0 Bo^ 3WA 

iK^Mimey^illg, Weft Vingvup ?Si3D 



REPORT ■■ j^tsw T-> - Ails y*ui heavenly lalhar' Reoesye 
mmy tbmga f 15QG Joseph. 5564>-Ri Em Or. Bei^idem-. il 
tiftM 



POPULAR MECHANICS "PLANS AND IDEAS'* CATA- 
LOG #1700 — Hundreds ol Id»« sm i*igrMhgp pnSi*cl3. 
plartpIgrflvgpIgglj.^toragtihnuM* bti-iLe PurnibuK. Ifflryi — 
|u*i .ltrisui ^rylfnng 1 Send 11.50 te- ^PULAfl 
MECHANICS P-O BOX 101 i. RADIO CITY &TA_, NEW 
YOfiK.M.Y. 1(11*1 



MAGAZINES 



WORLDWIDE ENGLISH NEWSPAPER MAGAZINES 

Sampler 4,^2 5^ FREE BFOCHUflE. IflulL^wS^epETi BOjc 
DESS Qui-h Pu.-*1 CaMOfTia W 39. 



CATALOGS 



fLAGSiPLA&S! FLAGS!' Americsn, Slam. Rgligigys. Few- 
Kiyin Ha™ arvd buKinKis. FLAGPOLES. FREE CATALOG I 
wme LIBERTY FLAG.43A PM EiytMJinStr€*L RtWdaburj. 
VVI 53B59 Of CALL WB-Hfl-MJa 



BUV mm S, CUTLEAY ITEMS at Wholesale Save up to 
60%. Huge Sefcgnon Sasi^sct^ Gunrpriieud f^iSeruiga 
Send lor FREE Calling Smgky Mnunl iin Kni r i: Wgrk$, Bus 
7-.4FM. S»i*^iilu TN 37ftd? ' 



BDy 3 gel i frpe- flrf i SJ !fl*fund^bie C t N 

Specialty GiUi Box 6267 jH*»h. Ml 46W 



VCR, TELEPHONE. STEREO ACCiSSORjESfe Si DO (Hfr 

t-imeMbiel Earrs. 6o* 6£P. fierier Kl 3?f J2 



PORTER'S FREE PHOTO VIDEO CATALOG 
BEST IN THE ttfflUSTRT 

OVER -3.QI&0 EFoduols — Brand name*, many -yifwqiie eng 

gnuiggl iypm*. difOTUm prices *r.ri F«jS qervip?. Fg.r your 
From cupy w«VIq. ParUir'a Cunier.i ^\\yy. inc .. B26. Dept. 

PM ceddr Falla sswa 50613 or phene. i-WQ-S53-iOOi, 



DUSTING UNSHED GIFTS at <reasc^able Qiraidy 

guara^-ieod Frwcalaiog Shemjiagn he . Bqk!k 9. ElkGra^ 

Vii.iga 



AUTOMOetLES 



NEW GT Energy BCKliMr Sytlem. &Av£i- rnDri^ tn^p' #niie 
you snw Ea^ly installed. Patented toemmem w/ineS 
Only £15 35. Caw. 11D& Rbtdbn Aesnue. NeplK FL 



IS IT ThJff YOU Can Buy JeeiW FgrjM Thrg^h Thg U-S 
Government? Cel The Feglf Tgdiy 1 Call (2-121 742-1142 Eitt. 
71 ». 



RESTORING AUTO. TRUCK MACHINERY fOfi PHOPlY, 
HOfl6Y.1llustrele<l CoflhE*st Sl-pws Eck?™pmiL-elly Hoh, |5 DO 
MO. URN Enievnzt- -=2tM 449 EncmitaA. at-o . Enemies 
CA820M 



FREE. AUTOMOBILE SECURITY CATALOG: Ld-freM Sfr 
^bb^evamble.toN-Yeuraen Pegeri. -alarms. hobd-loc^B, 
f laM 4Mrci&r£. A^lsyr 4 iVflOkt lirmediflbe Delivery 
il ^SC AiUDmotiiw SoH^Hy Eolkipmeni. 0*$* ;■• P 0 Bos 
362. Piflm*>cttr Npw Ygfft 1 '4JQ3 



VAPOR Ca^tKj#eb&! Ttiptes MPC F<be rniormahon Bin. 
R? Pv. Bomhng Sieerfi. MO 



" AMAZWO!" dytre a 'Yow taf-Cmiy S49 ■rngnitikyi Regeiwg 
Fr&fl Pr-ndirfts loo 1 Fr«* Deta^ ^rid &l*mp - Campbell. 
1442 Ken? Hurilulu, Kawaii 9S6H 



STAlNLiSS Sletii MUFFLERS Pint:. Cl.mps Lahaukl 
Syslemr. BORLA INDUSTRIES F6S9 Saddle AmD Oynard. 
■LA 9 30 30 



NEW DEVICE ■Hjm .r^y ^iwfert Twhind yliu bp i'm INm-: 
i^fns G-iiaranfisrid. £12.95 Pisalpaid. Atticn A use, Dux 6MP 
LaPlaca, LA ?D06?9 



SAVE tt»S ON ALTO INSUftANCE Agurtl* pempl.t 
itv^l* t4id$ : Vdu ifr iv it race down. Savd big money! $5® 
AgitnSa Pamplel R.D. Sdx 11405, WA 96110 



■■EiBt^ATE QANGtRGtJS DLHOSPOT 1 ftroehur® de- 
wribes hpw tn m^heydu e^erdnwpr. NgiL»nge4® td bey- 
f«K«1.8£0C' lu Eiin. iali: Blinder P □. Box 4CM PM-fi. 
FayffllBwfle. N.C. 26304 



NEW Ih^^able Oht jIL G^ataniMd 55 M L-Jay 
E ntwpp^a PO. Bnx Zll. OnlBJie. CA 917^21 1 



10,000 AUTO PARTS be5d^ w»KJ?eia4e. -nslooh ior Y«me- 
dials stsipm&rd FRE£ iMc^naJlion Cgnaumer DiaccwH. 
1MM unwund si IW4. MiiwurLHlU.Jl4^3W» 



AUTO SUPPLIES A EQUIPMENT 



ALTlPVtATOft -GePiia^al^ Rebuitding tiob'i? 
Hedeiund Emp^naer^. Be* P60^4. Lj«g viagag, NV 681 St. 



PARTS Aruvy and trock pads Spare- Pads i 
Equipnmnl Co . f.O 75t. Le^srqjficn Kentuci^ 405s?- 
0751 



ENGINE OVERHAUL KITS: WHOLESALE CATALOG 

jam ESG. Des-I. PM. Bbn 13053, Lansing Ml 4S90I 



CAR WINDOW AND SURFACE SfftAY CLEANER All m 

one C^nlainet ^^rwjfl. S4 48 Ig: In tar -Am 

EnlerprtuKL firm Ycwt, NY 10021 



STOP MAIN BEARING OIL LEAKS wish HAPCO MAIN- 
STA. STOP TRANSMlSSKWor POWER fTEERdte LEAKS 
win HAPCO TBANS4S At. S'n« 1 HO - G^rphikjci £iwd 
SS.5& EeC' : nr any Tw& Fnr ilDQD FoSIpid rtavei^y 
Piddufi^a. Ek?F 222. SI dU> 5h&f®a M ch 45080 



AUTOMOTIVE air tondidoninfl ^rts diec&un! prio&e 
Cal4log£2 DD AuIq Air Supply 166 Ptac^ Heogbla S&j^n 
T^itaa 76165 



MONITOR Ad Emeric^ L^hieOn YourVehcK) insietUdgn 
Ki| JifrOO- k.^b5watsh, 712 Olive. Denver, Cator-ad* 60220 



AUTO CLOCK RESTORATION, v jading lb ^n&rU Rfr 
pair kits av^iia** melrurnenis &eryiw§. 45^ S. *rch. 
Janwvilie, W1 i3646. 



HIlLBILLY DOOR OPENER Unlock .pBadengv dnor irom 
drivers seat. HamS enshed fr^m osk i42S ck money 
order. Dogwood Enterprises, Mi-w^ Hsil Ln , Hglidery 
Island. Ar*. im? 



MOTORCYCLES^ MOTORSCQOTERS « 
SUPPLIES 



HIM- BIKE Kis449 D& Qfl-Kflrli. 2. 3 PM* +-Wtve^ ATV a. 
Engine. Wheels, Tiies. Ciutghg^ arm Agc#fppnpsi IflfiJ 40 
P.ige Wnclesak Carmog V2.0D Gi>-Karts S K4 b. P.O. Bl-t 
755. ClOJtfr- NJ0752MJ5S. 



GO-KAflTS Snclijiy diraul, From 539.95 lo J^f&.95 tem- 
plate feielog SS.DO. SotNinlKSBr P.O. Boa M2. -SpnnglcnMn, 
fese 1 



124 POPULAR MECHANICS * AUGUST 1967 



iConlkluntOApMll! 








MOTORCYCLES, MOTORSCOOTEfTS « 
SUPPLIES 

(D*rf 1 inu»d h 4 vn pnK*dinflp*gt| 

GO KARTS. Mlnlbikee, AWs. Kite, Parte, Engirt iuw^ht 
trices, Larged Selection Jffl Passer CaAaS&g $ 3.00 
H*fa*ri<sable Kan Worn, [tap* C 1 4Sfl Me-mior An*. 
Parawilie. O*o 440 77 



AVIATION, HANG GLIDING 



NEW WAY TO FIlY 

AMAZING I tyib riying macnira CLIMBS to lOOOQ Feet 
WO UCER$£ Required NO winGS <x Helicopter todes 
i’OLBS to Fit in Trunk gt Car SAFEST, E«iw1. OcadMSt 
Wiry to F h Bfl 3 DpsIg* IjF oppnj Fo* Complete 

H^grmfllipri A. FflfE Drsmd ^ligPil sand K.9ft 1g- fr&tftom 
Flynr?, PO fiijs vl-r'M W<^. Piltjlgn. PA T6643 



DESRGN-Build Airptahas, Hang GlldeiS Simplified publi- 
cations brochure 25a. McCoy Aircralt. Suite 2^3. Bo* J. 
Wanhaflen Beaitf CA 90£&£ 



PROPELLERS 



PftOfrELlERS - (or Hov&i-craFI Lmralighta, HoiyvethMls. 
Wind Sen-eralo^ miorn*ahbni $L 0 O. A^xrfec. fit i So* 
HK5, t>.i in-inn TK 75474, J1L447-M10 



SPACE & ASTRONAUTS 



h*SA emLtfema, loya, g*ts&. ooinshbl#* Catalog (1.25 
FIsrfumJaM?- CdiledO* Tramd* ngx 36 KQoytoft.Ohig 4 ft 4 ® 



BOOMERANGS. ... HI-TECH RETURNS* Pafycartrtnato. 
PiiAuhn. W**>d WorM * Btoll OolkKhbkr 1 1 Ch 

Annual CulJlug FREEI Eixji-il-i angMjn ‘&D6 1 N 3r-:t 

LA7t301-4?32 



HOVERCRAFT 



ADVANCED LUtSVIlfglK HovrrCr.il' Unique Controls, ThJ* 
Amphibi&us Capabiimai. Intopack EG W WVile ULH. Bu* 
4?S. Cflrteton Place Ontario. Canada K?C 3P& 



HOVERCRAFT Plans All Si IK CaialOg (7 00 UniranHrt 
Ho^erc-rah du;«- 2&i Corduv-a. fllinols- 61242 



Af RMAR Amarus H^rcruft &uih eas^l* wrtfr ordina’fv 
1ml*. U*™no#ipr flfigm* pn^nr Camas pri* men pAJS 
Wg^r*, Rira rorwijrd, backward ^d*iAr?|^ o*fr l^n^-snqwi- 
■Irtrtar. Oafipk^a CtirttbruCEigh p4*n$ ;mrl brnniiM r ft 1-15 95 
Afri&FrbJoCL* 51 1 PPM CWUun, New 0$5O9 



VW HOVERCRAFT I -i1grnial-=nr! $10. PSgnj m Nf^lBric 
B*x 7436 MoSboiirnr, At^l'jh.a 300-1 



BARTLETT Ffymg SdU^r UHra-UghS Ho*srcrB#t f-ealur&c? 
<n Dnc„.T-nnla*y Film. "Forngt R-nvpnrl. PgwtfHEd By Ordi- 
rtir^ Lawn Stfnwftr Eng^nO. Cdrt>p:Btir Pl.in*. (1000 !5an;J Tg 
Heib E^il£^, P.O. ! b£rV. SiMji 'me. WA 9ft3fl3 



BR-ITISH i. A-)riM^;-r,i!'- 2-g$ P;ihw?n-:x!r Ha^w^raTle Av^il> 
able. Livfr A«lon Fdoagt On VHS Vide* 1 Hour («0D 
dCTNOft iNTtRN-ATtOWAL INC., 11600 MerrWtWI Hdsi 
gi0G i.ii^piilM! 4flS5£ vis^ ft MiBlair or MG^Ordfir |313t 
470^^2 (i«K)| 33 ft-SiB 4 

HOVEROfi AFT PLANS ^ CalBfe^. tl.OD 

Laniing M;irhn^ P O Bor y!itil^i. I Jinning M rhip^r- 



PEHJA&US: ^lovyr gvgi h?rfcft perhing Igt^ qir any HJrt3D€ 
lRai"$ Sur iV^I Karp m Idling mKhint BiPNJ it VWJ rstf fo* 

AIxaiS (1 WK?nh gl g£yflKy,u 1 anr! (hkiS ar.ri an gld F^fwnmgw^ 

wvgufMs. Tbo Pegasus haa- a 7-FL Osa and hnws^ i(T 
the ground A gaik>^ oi >eq uiar gas j^ovides 3 huafi ol Srkig 
iinrui PC-iMO Sii.LS* SSa?Kl OdSr To Meehamcs 

P.D- Bq« IflH. flaflin C-rty SlgtEgra. tipw Vgrt, NT 10-lfll 



CB 3 f RADIO ft HAM EOUIPM EOT 



POLKEScannem OearcuS. Reganty. HPfR. Rgsc 10224PM. 
Oenva? GOB0219. 



ELECTRONICS 



SUGGEST Wtfi£TftPf^D7 i^ind owl Iasi! Countoymoa- 

BOSKJP pqyjpinpnl (1 C^n E3flti|n{>TFCS. ItoK &3!?P. 

Baytpfrld. CO 61 122 



ELECTBCJNtCS FOR SfCORITV. OCHlNfEfiSyftVIDL- 
LANCE AND PCRSONAl. PftDTECTHDM CATALOG (1. 
HUNTBRtX, BCX 12922. WINSTON-SALEM, Nt 271 tT 



Mf-NHATUHE FU WIRELESS IKROPHOMC. Pnwarful 
Bmnpli as^uoiCiT PmnQ $3-00 Complete kit ^ S5 RADIO, 
Bo* 3540 Wil^nvppsfl PA 177Q1 



^AT^LLFTt TV SyiFsmS- Name brand syslemfi ft cottisk>- 
nor^lta at disown! pric-$$- All iftnui shiirc^d UPSCc«1iinerital 
U.S 52 00 Fa-' prices ft brOO-hureft. Salollif pigcqyr;1 
Mm^handtsefs.SBOO T-AiMiticif ESIwd Amarillo, T*xft£?91Q4 



SiLVEfl SOLOEfi Synnge. iusi adc heat (1505 Maoo, 
7619 Ddtewf. Clewetand, OH 44103 



MAKE TO SnH 'lOUR IN M0&LE TV REPAIR BuSINE33 ! 
IMM.CDIATE FULCj^ART TIME OPPQRTlfNmr l &MALL tN- 
VE£7M£W! WE TEACH YOU! SEND FOR FREE REPORT: 
Ob^defi TV. &c* S057 Templg Hills, Mffl 20735 



COMPUTERS ft SOFTWARE 



SUPtHCAt-Slifemp, coin mvtinuwy ^ug-am fur l®W. CP' 
U. Rriogsiiea& ve SbhwaM. 6o^ 2096, Spring Vall*y r CA 92077 



FREE Programs'! iBMpc'^Ajpy^'Cgmmpdgffeft'T l ?^ 1 - 1 A 
AdiWftTRSBOs, EZRA EZRA Boot =.???MAtj &^p. 

921 05. 



T1-M4A SaRwarbliardware bargains- i-sarrl Ig J md .Inmn 
H-jqe select asi Fam 5«nnoe Free Catalog Dynamic. Up* 
090 HIcKSvima, N.Y If SGI 



COMPLTTER FACT BOOK LoArr Cornp^lpr^ th?- 

Easy Way. 1e^ FREE Etdormahon wri^i- Compuler ft A?i?, 
®S60 La Jbiia 0Hd . Sude 472-H La Jolla. CA 93007 



SOFTwAfif. compatible, qj Apple, las,^ inan S4.D0 
ds^sK. SA££ f o* £ flE£ Catalog. F*SCa. Boa 1057 . Cffip?lo^. CA 
9MiO 



S£fc THRU Solar Calculator Poofce laiia, &raraAieed 
$12 99 Love EnSet^MM. Box B3236 PM Lns An gdafi. 
California 90045-236 



THE CONSTRUCTION ESTlMATQn ’\teim Additions Ga- 
rages Apply |F IBM $96 175 Marshal Avte:.. Guiligrd. d 
CH^F." |2tB| 453-4B09 



TV ft VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUmonZATtON. 



VCR Burglar Alarm. GuaranL&Bd InrolKh. P.0. B*x 21 55. 
Bom Salon, FL »27 



CASLE *V CON VEiiTERi , Sci^ nt-hc Arlant* Jerrold, Oax, 
Zwriilh Vany Qtti«FF "NW V1&£0 HOFPffi T»>a 

Copy KillSr 1 '. Vtsp, l*^C ft Amyi Aij^eplo^ T^fl| Fr-w T-ftOd- 
626 - 7523 . BftB nt., 10517 Upton C^rrh' Dlpgrviington. Mn 
55431 



SATELLrTE TV SYSTEMS, Ei«?!»W 1 KE. Biiyurfi 

Guide-. tk«punr PHw». JJW WEC& He . Bo* SWS-iei. 
Ldlle HbCK, AM 72231 



CAMPERS ft TTCAJLERS — KrtS, PLANS 



BUI ID YOUfl am - T^¥ei treisei - Finn Wheekff - 

fAtdbrhpn^ - Cimper - P^itup Ojvttr - Plans- • Paderns - KiIe - 
Catalog fts. ■ D4en-L R-V'$. 6i5?Fiyi Hg^nq. Box iSO# 
BellflOrter, GA 20706 



TRAILER PARTS 



IRAJDEfi PARTS tor person^ & porrwp 0 ftia* vm. Com- 
pSteto^uilggSJGD CnsflTriAprSyppiy. 4S3S f ruman R&ed. 
FCiirnwra C«ty, MGK41J7 



BOATS r OUTBOARDS. TRAILERS, ft 
KITS 



DISCOUNT M*F*fC SUPPLIES, Free docounl CM akq 
W^jfier Manna. $700 Lapeltb 0!vd Harvey LA 7G05a. 



B&AT KITS • -PLANS r -PATTERNS ’ 2$Q toigna - 0W - 
Fly^ood - Fsberglste-a - Ssefil ■ POWERBOATS ■ CryL^rjs 
Hou^etoais - HrJi^ane-i - P^-dhuuls - Du^klooaL? < C?- 
nooz - Kayaka - Dchb^ - PFa^ine - SailtusaL* - IHiyapiftri - 
TrftiiOTflilgrc ■ Mu*fi*nrfia SUPPLIES - E^ies. - Ftiyeatera - 
Cldfc - Foam - CATALOG $$00 lArnnjii’* $5 004-FBgnk Antih 
teur aO€lbU«^h#. 16.005. CLARKCRAFT, 16 P Aguddmi 
Tgni^nda. WT U1£0 



EVIHHUDES - NEW 1965 BARGAINS - TOP BRANDS , . . 

e-i 1 -ies . $2.-00 handling . . . Scrie McCullud' pen s- . 
fsec-lrq Menn^. *A&m€k Ho*J Lynbroch. New vpfk 
11563 



BOAT Plena - P$\V^ - Kib? - Hunrir^ g ( d^iinnr: - J 'f^r - 
SailbiMH - PnwnrbgiaUa ^ EpgnHislmre ^ HgusfbiMLp ■ Rgw- 
b&aie - Duehb 0 at$ - - Caasp^ - Kayaks ■ Hyd* 0 ” 

plafK9 - Ltoi-.isb; • BihiSi - F-mpI^ 0csn«v]njglBcm ■ F'Ofc-nn 
■nsSrutSidfis - r r i;--nsiiUguh ^uiving$ p Gig&n 1 i£ 100 
log S3.DG jfei.DQ Airmail) ■ IntKntae Frftfr Q^toisiding 
Sgpfrhea catalog - Fibe^laa*- raiienlnga- OIl*a- OnbA-n 
RevcH^licifiary ‘ ' Pock ygrlpFostysP raid' Jnanuai$2.O0. GJen-L, 
91 Si Rwodrans Rgfi igQ4M;P. &^41kwtFf. CA WTOfr 



BOAT HJTB - SAIL lft ■» FIKRQLtSSv S. 3 W Mlf 
Artyqnec^n FR^ 40 pagfr UJ&E.R, Dept. 

BC-07, P.Q Beil 1 rn. SF Jpnpb. m iflSUS t-SOO-BOAT 
KlfT nl HO. tf15] 233-5116. 



FIBERGLASS BMfl Build ^ Weste^la C^l pr Wnlry Igr 
FREE C^mg 1^500-^7-9511 dr FI rwii^nts 1^0fr2$? 
i«9a. Suhcoatl ftbsrglaas, 2ft 80 RNm B*n£h Blvd., fwi 
Mrer H . FL 33901 

SEE BOATS YOU CAN BUHJDFfiOU OVER 306 RTH3FE5- 

S 40 N AL DCSIGMCRSl * - % Int^n^l*™! Dir^to 

ry Bia &ellblisriad Lomplmlety inilKiM^ndrfnt Igr 

PLANS, KIT ^ HULLS. MATERIALS, ENGINES, RIGGING, 
TOOLS. WC CHNGH VS to YACHTS WORLDWLCit. NEW H.tn 
eilw bigfei ft sedeF Vian evti. d- 1 -.y $ 6.60 plus | 1 ,$G 
Shipping eOAlDUILDEH S EMFlECTOftT, 1001 BfidpewA* 
&NM 6I1U. Swulild. CA §rt&55 



LAND5AILER Plans CliS* Ff^e. my 1u t^nld- SS0 <50 Fp*1 
Fiw, P 0 flPK 5072, HJtwi He*d &s». Carolina Wm 



CAMPING EQUIPMENT ft TENTS 



MREtS, Frbftae ft Fwd* FREE CATALOtXI 

S4MmaJ iiugply. DPV 1501 D Ki“jw>ck. Viin N &yz, CA 9144^ 



OUTDOOR EQUIPMENT 



fiAfl-e-O GNU PARTS M^l P.O. Buh 127, 

Kcftgmg indi™ 4SGM3127. 317-452-5217 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



BIGGER, M torn Mmsc% 5 Fr W edO*tl*H 

Univeieal. BOX 36S4A. DarrfriL Min rgjin 4ft24# 



KUNG-FU I- ree Le&SDfte Send $1.D01bF Pualayf McLikh 
&oa 17^. Depl. P*Afl!?3. HooaAHif. H£#ali 36506 



FlSHrNG, TACKLE. LURES 



LEARN FISH FILLETING? Sbep-brawfl. irtalruOhOrti and 
illu^ralrpc^s S3SA plus SGepsslBga-H and ling. F4tefiing. Box 
215A. Cl?rkrt?y^g. ifepwi^n 



FREE Sinker Mold Calaloj r^ver 100 ^rr-in'i i$ anap^, 
CaPUTwni Best SO PM Wasl Newt*n PA 35069 



BATTERY REBUILDING SCHOOL 



TECHNICAL breaMhFdugh in beiEury dh^rcjBre-^w? T 7lhfl- 
f6ec‘FiCiiy tO^eF^lo-iJld Ivpe. Taebn^al breakthrough in 
carbon pda tos-te^a no SahfichjI! Moore Tool ft Covft 
Company 1041 $ US 06. F L 33S7D. 613-655-1 6t6 



ENGINES, MOTQffi 



NiW LlghtA.et3hl a H.P EnflkWi $99 DO. U.F.M . 9220 
industrial. Lodi. Catir 957 40 



SMALL ENGINES C^lorgi Fr^ DirowH Catalog 
Engines. Bojt 156R. Ashland MO 55016 



TOOLS FOR SALE 



HOLTS* SCREWS,. TOOLS. WHOLESALE. DIRECT. Glui^- 
antobd CMaS&g tS.CO iBaFu^blei Camelat.. Dapa 44 . fen 
ft5. &n4l0l Wi^gemsjn 531 &* 



POWft TOOL S AT WHOLESALE, SHIPPED FREE, FAST. 
TREE CATALOG. BEAVER TOOLS- CALL PWM 1400^93- 
2ff77 



UPHOLSTEltY SEWING MACHINES 



UPH0L5TERV Sowing M:L::FnriH*! w Ih Walking "Feel. Cdm- 
p«ata r&ady te tF3a-«i£ y $51D00. TfcwnjKtin Mndirf PW2Q1- 
AVAILABLE FROM TOUR LOCAL DEALER, .jr t.rUw idir&ti 
(M^lpr CJurg^-VlSfli Gilhb Wtg= ^1C . PO. BDH 1211D, 
LVHU4. T*k» TlWW.Ptupfi* 0H] T44-6774 



MACHINERY r TOOLS ft SUPPLIES 



METALS, PiaMics Fesler^ns, FrHinge Caralcsg S2.Q0 
M€M. 11170 Da«idwn. Rrpgklksld. Wl 5M05 



^Conbmied h rxt 
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MACHINERY. TOOLS A SUPPUES 

(Cmrt rajjd from pfacWlrtg p^f 

FftEE SAMPLE! APEX* SCREWDRtYlHG Bit. Write. 
ShDcfcey's, S&U Uxifllord, Day1on Owe 4&4S4-2&40 



# METAL Oylling LDfl he 11Q4.50. Taig. 1504fl Prgidpr, 

IndlrfUy. O 9*744 



BESt PtN^4 Woodwork*^, Mathin#ty C&ldksg, FrH. 
MtfQIbgln, FMfig7, Jbhrtedrt Csly. H V *3790 



SMALL FOUNDRY Furnaow. todies *re% literature 
Py*arnri Fvcrtects 3736 South TlhAMtwa. Phoeni* Arizona 
65041 



"SHARPENERS REPORT ' Martlhly Nrw:,lr?lte-. 
$h*rp*»ig G.k-^kXik, Anyte Wj*I Chart, Fwe dHail* Skog 
C&meahy. Dttpr PMa. p.o 22559. Ilinhaapolle I/IN 55422 



BANDSAW BLADES. AnyStz s, Free i.ieraiure King Saw. 
654 1 TidewMer Cfrwfl- Norigik. ViiFg*ifcs £)Mt9 



LATHES, Mm Tools. New tjiplpg* SI 60. Blu- Ridge 
Bax 53§Y. Hurnaan, WV 25536 304-562-3538 



STEEL Aluminum, Boss-ShHt. ear, Shop Supplies. 
Flam Write CELflfll. Sd< i63. Cameron. iLBlTO 



LATHES UNGUSTFULttOBDY FROM VmM, METALS, 
SUPPLY LASSE CATALOG »W, CAMPBELL TOOLS 
MW YEAft Jt06-P SELMA RD., SFfWQFVLJDL 



ELECTRICAL MOTOR WIRING ruvrmirig Thro# Ptriifid an 
Krg-'i: phJiM. rjiT* 01 tf instructions plans, batik, ti DO. M L. 
Each. 37M Arlington Road, Blddfflingten. InU'ahit 4740^ 



AL UMWUM raiding Rod Weld and repair a» BtenHnum 
with a pnapjna torch two rod paok J3 ?5 Wa&kwToToeri. Ren 
3. Walkuie 00 SOI 37 



IF TOU HAVE A DRILL PRESS you Wl* **w. Ihe NEW 
PATENTED dnfil damp* Call iv Iree K-KLAMP iwH 

brochure E^lJ) Hf.ltlt pr wnt«: KvMCrvtt Ing , Bast 1&333. 

Towsk*. KjmRm 66619 



ENERGY SAVING 



SAVE m AIR CONDfTIOWfiQ ELECTRICAL COMSJHP- 
TKJH- PkoIvnignM RnpqirmftiYii Vitffg Shpw$ HOm £25- OG. 
Ride's. Route 4, Elb*Htm GA 3J&35 



SAVE VgnvY On Gris Bill, triSiall Gjt.l f-avrr On Wy’ir 
Header. Send il For Brochure fteFitfstiable Walker. F.C 
Bom 13029. Omaha. Neb. 60T12 



iOLAft a ALTERNATE ENERGY 

SOLAR, HVIMCFELECTWG, WINO POWER «quipm*nr 
CATALOG. U.S address send UOG. all flitted siMd 56 GO 
IH U.S lUfldft to. WESCO Bo* 936. RedWJy. GA 35550 



VIDEO ghinwwY *;Hranmg inspiring Futep^tefi Wforck 
Steve 2 hr. tepe IVHS'I ceflilied pfO&Mte-OfkSl £35.95 - 
12 00 sapping. Chimney Sweep Pie. t Hqy37a. Grave City. 
J£N 56243 



HOME CRAFTSMAN 



&UHD BUEHL6B SwtSS WORKBENCH 
PRQPESSfQitAL flWAJ/TYB UniqiH. ^raMiia. wgg^. 3- 
wnilrvciign I rwfg 52*30- Cgmpfelii p*nr.R. 
J996. 5«nd ghpgiLTnafiH^ ortSar Bsiahliar Swsps Wgmcti^gh, 
PtelhkeCo., oepl PMI707, 2975 Furnea* SI., M^jvkxxI. MN 
55109. 



STEAM ENGINE KITS 4?gwg?r mo^elr, .zlS ^^ingn lg yc^*l 
*1.09 kx Irlwrifur*. P M. HHMrdh Inc . D*pr 7 HD *2 
&M 29, Well*.- He NY 14805 



MUfWHlY BEDS™ Buy dlteo? and BaNa ! Ba^fc end ca& w, 
br-wFiuru S^nd 12 CO «o SMBD. P0 Bo* S«3l. 

civ ile Flp. 32241 



OVER 500 WOODWORKING DESIGNS! Cntidle pi*r IhVu 
toy* §*Hs, *olk art, *hirilglga, houaebold aM«»rirt 
more' BrociMU€ Pto& Sample PBt 1 »fio onty 12 (W. AccdPla 
Bos JSflf Gomt. nh Wb? 



WOOD Ciaflaimh. Wa OTtor 6 LighirP*i£hr Ruggea A^u- 
minum C^amj* 0-7F Opem^a Cott Clomp Co.. SSC S^am 
Si- aalwie.^ 146^ (?1Aj 043^622 



WOODCRAFT PATTERN5, WiftESmilkL Wishing Walla, Eiirt 
h&us^l Feeders. Ftywng Duck. Fhsesan^, Outsfeot FEanrws. 
CflPiMcHJ Si 00 Granted 11&*0 US 27 Nonh. DeWid. 
M chig.in 46820 



FA VOW! WOW TOTS, Paflero. Pans, Wwois. Ch^sjo 
SI. DO. Tu^ and Jtoy*. Lyodan, W,n.-ih mm 
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CATALOG FLM_L-SiZE FURNITURE PLANS - *2.00, Fla^ 
funded wtfh !ira4 erdw. Tradliionai. Eirty Afiierltan. uvei 
ISO! Furnilurt Dai^a. 1A27 Elnidaie. DepE. CP-fl7. 
Glen^te^- PHnels kjo25- 



PVC PIPE FUflNtTURE P -ins. Kibr And Bupplm? hwp 

Qrorhure CaS4aaL Boi; 209, TewkM.'uvy, MA Ul6 T b 



WATERBED5. Bi.-ld yaut own It&m easy plans i-nd jxc- 
lures Send £5. r*nh aye ie^\en^; In: WATERBEOS. 
Oepl 1^. to 33fl. Grantiy. MA D1&33. FTwehase BrM3ludea 
FPEE iniomiartMii on harshuato! and aocessoriaa. 



CLOCK DIALBv POrlaiE, Wedding, A/YniMfWrJty, Award, 
flrihrfeiwiE, Famity Tree, CUSTOM ENGRAVED. Bnt, to 
568 Rictoon Parti, tl 504 n -0668 



PflOfTT ABLE WOODEN "COUHTRY CRAFTS", Mpdf 
IP.fjOC- one uwAkcnd IDO lull ?i/e palto-Jis anvd rik'lml; gnly 
56 DO Mnitw-le WuadcuflvW. r2255Marki:L Hartnite, OH 
44S32 



NOW Td RadycAj 2-LHw fentlrc - £7 06 Po&l Paid - Free 
Info ■ Da v? to 23S6. Oisflw. Kansas 9506 1 



BEAUTIFUL CPVC DOLL FURNITURE. F\MA SS Tuin 
Sldri. Bok 65 A S Pontiac, IL 5sm4 



FURNITURE Rians - PiBitorm en6s. Pgtor., So#a Reds. 
Coraipioto DHiMi. Sfft Cm 4 Rian* 1U00 bl^chlit>hb Oesigni. 
Boa ?7lT3 MviwI Squi>n> P^ilw??lphip PA 1^116 



FREE. T:,*!*1««tf malerifil IhSCi PrdMSbki- "Quurilry CrHCJ' r 
For pa-ierna *m Deiailk Bawl $500 lo Taylor Wiyjiferaha. 
2731 Bridge Aw. NorthporL AL 36476 



WOOD, WOOGWOflKlNG 



CROSSBOW and a^arleooard kiis Our p&ti% your wood 
PIhsis and prioa* Ss.0o Km inc . Bom 1 1 17. Lawrence. KS 
&KW4 



STRATD A NEW oit iiniah. ihand rubbed look, tbihing raise 
oomparefl ihlofma^ion and price iQftOld McCK^rd PJ. Kti 
Shiaia. CA 96067 piij 926-4990 



SUM ROCKING HORSES! 26" a »-, Plan rgt 
IS 00. $iia J5 k 5T Plan *400 Igr 5^.64, pgi^prd- NY 
rteiidemi- add 5iti Armpr Prpdg^E;. Box 4 4 SAC. East 
NdrthpOrt, feY 11731. 



SQUARE MAL? Fi&tw'a ComtMna1:Qfi iquafe, Cenler- 
linddr. Pro^acTo^ And Mdre! tiS 9S Dai^ereS! WAYERLY 
W00OW0RK5 Rouie 5. Box iSfr*. F^eat. Va 24S5i 
Ord&A. ^-B0CHH7-9I26 5efl6 «or FREE WOODWORKER'S 
CATALOG 



SANDPAPER shunto, toft* *is;5 QcId* whsHissnle 9 ASF 
fled Hill. Bo *K». ftfllarville PA 17307 1215^52^5406 



WOODWORKERS Sanding M^ual Descr^as usrv-. Ifi-^ 
Faeio^v prifitB aeftd Ei.OC (relundaete;. OKU Abrnswra 
Poe 690655 Dflpl 6A Houalon, tK 77269-D653 Toll Free 
|S0C^ 245-4 ?4fl 



PLANS, BLUEPRINTS, PROJECTS 



water balloon CATAPULT, Range Q*er 200 . hit 
$1500 J>ians 15.00. Bum*. F.D. to 1654. Oelie^tdftie, TN 
37315 



PLANS FOR 200^ TOOLS, Calling 51. DO FfeEiarvaablfi. 
WoDd-Mat, 3314 ScHolf. PKn^g. E. 51604 



M7WER WTfH A FRiEND, Darnm the lun with dual 
stioe^r heiai1&. Assemble and mala!! ho 2 n<xifi ^ apfciai 
pigFjv^ing required Comptelo Protect 6oo^ 13 96. FunStort. 
Di^v P44. to 70365,. Eugene. OR J74Cn 



GO CART Plsma, And Fyli Instruciigns £7 DO H &Ji-d E 
Dtorgn. P D to 3C, P^rmv.-7id L^trh 4,41 A: v 



25 FURNITURE PLANS. FgH lnr.tr r^inns *.1R rtITCHEN, 
HR A3. D jc^bridg-?. Dnlaria Camadn POB ICQ 



AMAZING 4' PLASTIC fflT- AIR BALLOONS! 1 BuMd in 

mmLlee lor pennies u&ing locally available materlala^ P^ov- 
*n, bqukl- luol^d ^?aign lh« ii)W *uoh! Piait& £ 5.00 
Ballgant Unlimilci Mrlg Qq-. Divrx^m gf ‘E’ Design, 
I *K., F.O Eu^ 6"43 LHKHlar PA 17604 



TREADLE POWERED WOOD LATHE Simple b^mc 
1km. Servd |1.D0 In tomcat ion, 15 95 Ptena. Traodle Design 
Co. 2?75 «th St SW. Suite 150. Wyoming. Ml WW9 



TRa&JLR Plans, tok) Yoen&ad. Save $. Have Fun 
Specify, UidityOr Gprde^ Mgdet 13-00. flpsrui-. 7iSI Mapte. 
Subaeioikif. GA 95472 



WATER BALLOON CANNON Ur** rarrpnnrjrnd ruf I-l-.t 
lite pump, flange ovey 300' Aecurf Simpir end mexpeiv 
irve 1& biiild. ^la-s, 55 09 rtytfrtfleeh, -Suite 163 P O Bax 
F23RD. Teynpe. AZ 19526? 



REMOTE CONTROL CXTBOEn. CcnSroi your refTtole 
VCR, cflMd gbmertpr, satolhic. From arnjmer rbom. 
Build Irdm rrSd?L ! erv^lftb^ (slr 1 ^ tod S&-BC Ibf bWipl^li 
scheirieiics end in$irugiigyi$ P'^ins, 9 Soulh Monroe. 
Ouiecy, FL 32351 



TO TRAILER RLAWS MMKoreycle. UMity. Cai Csneiftie- 
hon - Strong, ^tiwnlined. good looking, easily t**\L Cata- 
log S^-W ^RalundaDte) Teg Ak?n^. to iiiQ7. Salem, OR 
973D9 



PROJECT SU-PPLtf S? Small and mmidluffe dKcirarrw- 
dianical tGfiermoters. dn^e dialns. material, ale.; CATA- 
LOG wil+* esteas K (Sampte inciuded). HYEKTOR9 
HARDWARE Chjpl PMHflT. to &m, AnaUflim. Ca*f. 9233? 



MULTIPURPOSE UTILITY SHED: TTafi 1J x 16 ^ryflyrti 
m ideaHorabv^nga^i it^n arKt^ardaneg uipmerif . mduding a 
tradorand compact car Special ■ enure* Inc iudu 'a 7-ri-wkte 
ow«rti«wi geretqe door. ’Fate-dortn atBtrway and exterior 
dwrtf, for tofl'^ni^l accESSlg th& |gP 1 . bolh ara ext£9 

Itf rdsj Pflr l-jmy ‘'anrilmg building g4 rn^flspriala liy^H in ■4=0 rK j 

bench with roU-nuE slgr^ge Pin? Selgw end: nabinpl^ sbCW 
preside pliWsly d work roam. EPC-4-6SHS-1 7.6flJ WkvU< Pointer 
MschaftteS. P.O B*x i614 Radio C*ty "il H^iun. Tgik, 
N.Y 10101 



FOTT THE HOME 



'THE RAOG&i RERORT" proMidea fcaaic Intennallon ahoui 
Radon Ges in the home, using a sample qyest*on - arkS- 
formal S3M 1* m ih« Parker vrfia^ Prcsa, Bom 
2967, WesiKNd, MA Pl»-5^67 



WIRE1£$S OOORBEU SYSTEM 5 M*w1e ^slallelKm 
553 96 Toll Five l-SD^^-^Tg. 



HEATED mm Oft WONT FOG Oft BREAK FOR 5H AVING 
I'HSIOE SHOWER, H2.0CI Nyd'romlrraf. B^kO* 35. Anaheim. 
CaliF §m% 



RADON RADIOACTIVE GAS! Qtm yOur mm Mvf Ihi* 
unseen and DEADLY KELLER? Many do. Be FREE 
fltPOBT. Aorjarian Publishing. Depi M3, IDS Sarre Way, 
Suite 422. Milpitas La 35035 



WASH WINOOW^ ake the protesaiDnsSs Eaay maiidc- 
iion*. S4hd 55 W Window PO. Bom S1&T2. New Berl«.Vfi 
53151 



HOME BUILDING A REMODELING 



LOT Owners. Partapla Foundation Pisjr^. F.ij5.y Step Tg» 
^andA-Ffante-CHffl ^ Pterr >226 Tahiti. SI Lauis VO 63! 26 



PLASTICS 



CA5TOLFT E LiguiCf and KkrJd ^4 &tKipF,f*S, lb tmi, 

triced, coat. 1>berglasa. repair and ^produce, rh industry, 
litoeteffnre, creh w^rk Catalog S2^B. CAS-TOUTE Oept 
giK-PM, Bdk 395 WoodMctek, IL &XM 



AIR CONDmON INCi Ml HEATING 



SAVE MONEY, ViRy SIMPLE TIES? lefts to* EJFTTQENT- 
LY ywr Anr C&ndibpner Operates, anyone can Oort Money 
Saving Tips S7QC Brig;. Bax 1766, M^rnlt tjlM. FL 



SERVICE \it COridiSianT!^ Hlgsstr^tad M^mUBL Sample 
Loason 51 DO R&F 1DID9 Osprey Obud. Authrt.Tbxai 7^1790 



DO fT YOUMELF 



BELT BUCKLES for CbihS sJcprvn, ^p^gixlty bucktev 
ic-*e *y mountings, cut siones, clack works. Whgl^ala 
catalog £5c Eloyile Coip, 30& 1 ? iffih StresL Wheailaint. 

Wyoming 622Q1 



ELEOTROPLAtING- Complete fexts&josi, Elet^roplala 
Mdtalbi:^ Ngnmal.ilL'cn Sll-W- Fme Tr-Ppis. Palm 

B Sf FL X29Q&-OQ05 



HUY WHOLESALE? Parts for Lawn, GArdtrt Equrpwit, 
to Rl £ng>nos. dhepn^p^ Minibiifeffi, KfthS, MOW IhEhJdes 
^pgir Tin.nu^i*.. speoiatiy iqqib Send |4.K for 1B4 page 
tudog SeM-On Pa^ia, P Q, 0gx 4523i. Oepi P.. Spenerville. 
MA 02144 



COMPLETE -'n-grLjumd :ivh nrnng pggl kitelrgm $1696^0 
Free brochure A. Price Lists Burnali.241 Hillard Ro^d.ifeth 
Lime RdoA. AfKansds 721 ifl. 

iCafitlnued on n«Kt pagel 



do rrvounmr 

iCortliixjftd hom preceding w«) 

INSTALL YOUR Ovv>i ft* GROUND SWIMMING PGQi Ipr 
as i uw as ilJS&QO, C4*es**ck Pool*. Rl ^25, Chpiwiek, PA 
I5D24 4i2-27*-6400 



4.321 Catalogs Lislsd Soesctw Tck Anything’ 16 

0™tDrv. &P3. SM£H. Altjntp.. Georgia 30214 



HOW Id -ci&an a?;d spry.ctf *our VQR Stop by -stop vid&o 
l&pe, 94 minglc$. SpftFife VkSGrLa £21.95 Vi;i&M'C. A$i'-Ca 
S ale*, ^ift Wti*a Varae Av*.. Palmdale GA 93550 



¥OU CAN C0CM_ y&Lir Home witn Simple furnace Moddi- 
eaten Deia is S& GuaranlBed Syslac. Bon ihjFi Giftii:-. 
Ontario KftG* sift 



AIN corasMion rdhgprplipn, hnme. aut-^mObilt Nuts, 
Polio trGH&toahDqriregj. .IrrJ n. L p;i ■ Ete eiisy LildLk Liu? melPl- 
43K3 1= . Z Wfty. 215 Ppstotfica Suite 1205K. RahcsCan, TX 

i7 m. 



LAWN MOWER repair «r»a -_'■? easy Simple Insfcfucsibns 
$1000 . JlW EtvlerpriMfcP.0 SoxEftl.Greetiam.Qre 9TO0 



WATER PROOFING FORMULA For Dfraki Siding. 
Ffr-ICL", pig. -SIMPLE" To Make WiLh Readily AvaHmSf 
M«Mndl|. "-SAVE 50^ AMD H0fTE ,r Compared To Comme*- 
ttal Brands And Does The Same Job! $9.95 Rfi£s£RVi ft, 
&336Vfaymond. Highland. Ind. 4S322 



IS YOUR {tanking wuat ia!d ? 1$ il f fm el eentonnlflanrto 
u.c<l u huvnieili? Den 1 iMi %■ hlKSW* T«4 I? youraell 
in txperfcirt 1«t Nils For free ealatog wiile to S.H. 
Ejtfwpflaes. 25859 5 W 132 Pi . Princeton. Fi_ 33035 



WHY PAY MOVERS? Pa* 1 Tan Tmlic Tipi lex Running 
Your Own Moke aadd ta.OQ to Co mm on serine 
PiibliEJtHsng. Bok 1S163. Ann Arbor. Mi 



WET BASE MENTS, Fih wilhwl cpstty MtwAlionl. R^stm 
O nnkkil $300 Bfr 91 Atoaandi ‘i 5f , FFftdfrfittoft, N IB 
C&fUda. E3B TY5 ‘ 



ARROWHEAD MAH WIN IroxpenRiu* fun HoMit Fto 
htiorrnibDn, CgrranonE Cndl*. PQ 0Oi 5W2'M. G*ntml 
Pgint, Grafts 9?5fl? 



AfTTj, CRAFTS SUPPLIES 



CLOCK WORKS. Wood ek*k blMa rC*kAo*i«i typr 
phis* tell buckles euL si dries. mt Wholesale caialoo 25s 
Eiotito Cirfp., SOB 1 ¥ 10c hi Strati WhaatUnd, Wyoming 8Z2D1 



BTAJHED CLASS 6UPFU6&: EXOHHG SUPfft 

CATAiOO-PM tJ.M. CO RAKISH OLE 9 INDUSTRIES. 5M E. 
SECOND, BOSTON. MA 02127. 



QUARTZ CLOCK VQVBICNTS— dig-rt $1 SO. 
riKir$2(i iX^QA.Ion. Ic il prints fific rr.u?vr rnctene-Dlsi Si .AD. 
tiimfrtriirdprik kits S£ EC, 56VipDn*nE4, pl&ni— tnuch ffldrt? 
52pg wi -LiiKsilL 1 - LildliJu S100 l-Stfi-J ies|. StoaDSK. F.O. ElOk 
«3P.AndDWrf ‘MUSQ?E?1 J W63 



STAINED GLASS SuppliH Camplffle catalog £2.00 
GlasiwoArt, 3 630 Hadam. BwtiatoL NY 1«*5 



v QETnN£ SFflrt^d in Slan^d Q\w " (1-Cfl Whitlampra. 

Rns 2WST, M*£J. 02339 



CARTOONING „ COMMERCIAL ARTS* 
SION FAINTING 



CARTOON *Df F ua »™i Morny 1 lr Fnw Iffl 11 1 Cartoon® 

aa? itei 4A Daljai:, M.-jfiigai- 4524D 



L£ARN Sign Painting. Ptn Saripwig. Fr&fi Catalog 

^.ny'na n r Cnm^any C^nSoNpwn- hb±CH£n 5S023 



MEWI CAfWtKJHINCi QAOSI inataict*on St 00 Ha™. 
Ekw 1&B7 Portend. CVegon 



LEARN SKSn PAINTING* Earn good monflY. -Ba £39 
sin IS mondi® Financial jnri PlCtcensfinf .k.:. M ilanese FHDCKY 
MOUNTAIN COLLEGE Of ART AND DESIGN. 6975 tasl 
Evir-E- Av&. Cd. 1Et&46a-ARY& 



MODELS, MOPHJ5UPPUB 



RWN& CANNON Ntedal Plan® CATALOG ««■ GREEN- 
PM97, Bon AM Shah™, Ft 32$7M9» 



FlADtD CONTROL Airplaivaa BOd’i. H^lidDpLera. Supply 
B 4 Diseaum Catalog ^i.DC-^PielundaWe^ MndO’ief® Supply. 
&o« 31CR, Edactsc, AL 



engine un^ A^ftibtoa working 

flnnii apprn>:iiT.a^! i y mnulcs Fupl ^upplmd. Hi! WMS- 
Tie 4 *Lii*|infi bf«4 CY14NDER AND PISTON. PdgUlii 
Sf: 1 .95 SUMMER SPECIAL! £49.95 PrtpAid ExlYA Fun ■ £2.75 
COLORED STEAM CATALOG, SPECIFtCATIONS C? TRAC- 
TORS, TRAINS, LMOUS1NE- ROADSTER, TRUCK,. MARINE, 
EIRE ENGINE, 5TAT1DHABY ENGINES attd ACCESSORIES. 
*4 95 iratondatii^ cworad C^ular I-I.K STEAM POWER 
BOOK 32 LiibuiJ Mui^i ti.95 LARGE DISCOUNTS Wil 
Ship £.0.0. DIAMOND ENTERPRISES, 0*pt PWS, &flk 537, 
Ate±andna£s^. nt i» 0? PHONE: ?? s 



MAGIC TRICKS JCHCCS, 
VENTRItOOUISM 



FREEI w&rto'a Leading Ndy^l Y CJLalcg. 1600 JDkfrt, 
fnc#iB, Scffifiot. HdDWes J*ofln&wv£mito. f - 01 , 

Bradanton ^ta 34ftM?S6 



LEARN VENTRILOOOTSM 1 iSuaraniaed IralutotiDn. 
Supple. OUMMIES- l^iSormirhcd Fra«^ M^r. fVra4?&-P1tf. 
L.itlhpton. Cdb^dp SD1$4 



FfiECF Insider M*giD RoskhI. MaGiOANS 
INTELLIGENCE. 310ft ^rickn. AmhflrJl, NY 



FREE ^ag^ Catalpg EhhIom 60s Fd*^. Wmklar’E 
War«H™* Of Wdnd*r,, 2* P &>yic flood. (>aMsb. CT 



YOU tin im&tma V^gicin? 1 An hnbtsy thal will 

?yi**nc 3 ypyr vjpiial life *t>S pyl jnnnqy m- pjr pac kp| 

I'yjr. JrtJi".inij n*w Iri^ndS It's t-iSy AiK me Iflr 

ravaaling jnlnfmaiimvl^aa! PM EtusJdkr^h, Eo«. 7B9, Lynn, 
MA 01903 



HOBBIES « COLLECT10WS 



NAZI £ H.&iG^ai Mi llay GoUeclibles FREE catalog 
HMA. IM6PS. LflfiyalTP £A &454D 



IBUTARY Medala Caialogu® Si .Oft S^mcpption Yearly 

St.0ft Vernon. So* N &a : <^in. Ny 11&1O 



CONQUER GALAXIES' Rule*: 54 50 Emprise Ga-r^ 
SvEtema. P.0, Bp^ 9ft?04iOM, Van Jiuys. CA »i40»4O70 



DECALS* EMBLEMS* PATCHES 



CUSTOM EM&ft01C€REG EMBLEMS, PlNSy DC CALS 
fpp?CitHlpg ( -iQt«ylas Rush Skiteh. Sladn, (ifl Jang, H Y,C- 
i*^. urn 



ANTIQUES, RELICS, INDIAN GOODS A 

cumos 



INDIAN artrtfifli twDka. FreelHefalurp Hdlhfltn &EHc^&B-P, 

Umcastor. OH 43i30 



LARGE PfffiHKTOflE Armwtialdt'H&iMpn per- 

Te^l. S15.S0 poshwid. LeMI intduifed Rlghird £■ Rf. ^ 
Wjyn&swait , hfe. B55i3. 



FREE L-ift Id SenOtia 30 (KO Indian ArtifeelA, 

Pota, S#aara Ajte® Siaia. Saadwurk. Caddo Trading. Box 

£E& Mu^lraestjorp. AF 719S0 



INDIAN Relies List 50* kienhfeMrii<Ki Guide Rook Sn *4 

Ar Tp*haad Sampan® EjGi&G Secnsl'e, Dwriiesd 1*0 i9a7a* 



STAMP COLLECTING 



H YE*F?S OkJ IMtwi dilferoni Uni&id SiHb. o*.ar fifty 
years oM'St wirh IppnSrvjAs £11 -P, 

R&thMIft. YOA 10004 



YOURS FREE? 20 DIFFERENT UNITED STATES OVER 50 
YEARS OLD - i Ai&o re*®tve flkicibng &sam$® pn 
^jpr^ai Pay wily lor whiS you t«ip. msum oslftno* No 
oblig^iE^ Coifecaors CtWM«. Bb* ?Cfi, Ctopj, ZL, Lewlsta* 
NY 14 



FREE Worldwide Pa-kcl Penny Appto^aM. R4v«. Boa 
H 7S0 IPhi>Wiix, AZAMS 



MAKE MONEY COLLECTING STAMPS Guide B^iCWO t'OW 
to buy -and ran. SH <d»«: bon fjiEgr^ntiead Order now' Sflnd 
$3 WplUB SOe shipping. Gr»A8ivp Linl^, 1 ?G? LOrtU OaA, P O 
Box 13i?. Pins. TN 30242 



FREE 25 Worldi WYle Slampa Pli^s Fn?* CetaJogw Wifh 
Ch**r 3,050.00ft Sfemp® Mo AppiWS. JtehHnn 3UK] 
UtddfebclL Wesl Bloomfield, Ml 43033 



FREE 10 toingto xt4ni|M! Ap(H* 0 YalE. Gordon Darjem. 
307 M, GontOdCOaiN.. N.H IBSZfl 



$0 OUTWENT Did U-S- txtmn lfisSi and ^939 - $1 jOQ. Ed 
flouah, 423 SKcpard, MinMiMd, Ohio 44907. 



FREE Gdl: Whh FlHt PdrChui^. US. A^^ydlS And WfiTrt 
list Sanrifre. 20c tor Hh iJIhv^ The Stamp B&iriiqcte, F.O. 
456, Madison. N J. C7SRS 



WEE 50&n»*in imp* with Ippiml rrb^n^Ml; Brifwr'a, 
P Q. Bpjc $6ft7, S®n Mji^. CMrfem-H 9*40? 



OLD U S. as afl^s no 4g3fk^yal. Shei-mant, Bp* 1535SE. 
PhlfedrtplWL, PA 19111 



INVERTED ERROR" + 10fl Di'torenl United 
wlh map-evdh. Lu ay. P.0, Bu* 7088. S ; l™? Spring. MD 
20907 



3W DIFFERENT Cimartu $160- WnrldMrrte 
quabephll, B&i SB, St-Jarcmw, Cinadi J7Z 5T7. 



CANADA. 1 0E> ditfer*nt 2Sf ApprgMMS O0«lry, Rpa 1* 
Sarnia, Qntarto, C«wdi NTT-7H8, 



WORLD Ssampc mptent^d in bepks fejgji^wil ?e 
^4 up. TRUST STAMP DOMPANY, P.0 BbJ: IOfrP a 
dHUiCA N.Y. 1 1435 



FRE1- Surpn« Cnfejciion with aHjrowgfe Oouid. 
JMiae. Pwalump.CA B49T5 



OW£l. T-hree!- Ce«l S^aimp Approvafi. Regardtoes 
Kloafer. 41&4 S2nd Si San Dusm CA 



FREE Wort*Mlda Racial Penny *p|pr ovate. Fr&ehlieh, &d« 
Ut&A. hn® ftryer. Wl 5 4ft65 



FREE, U.S. V.mt petofia-: a^l cuhiplele M -I appravali 
included. HBsnbrAnftL Bo ■. 4867, Sa>Ma Dlau, CUYtomi'j 
95054. 



QAADAm *00 Work} Stamps 2fts. Qstaldy Appfpn«t*. 

H, P^rtesr, fen 143. W'wt Brppkl^d. LIA ftl m 



IDO ^tfemnl U.& ?5e ApptovMt Br*dfey. BOx 4Z&P. 

MKJfcri&rtin VA 23113 



Z5b WORLDWIDE Z54S. Approvals. J. Man -v 245. Ne^ 
York, NY 10020 



l=RtE CuaJog Prw F Big 3®rt>awi Caaato^ - m** «dilipn 
hfling pi &|irg*«nr 7 eluding U S ?-rvn B N A 

^tsn|yi,^^tli|.|^i^s a 4ipq^^niKliTd»8J^i^ AJsptkifl 
fro rtf* pyr tpprCKiN MirviOt* Buy unly whal yfttr >ke 
SFtoiurn ciwiptly! Tlanl! you. Janwatoivn Stomp 

Company, OepL EB7FM, Jam*stdwn, NY H7CU. 



?0 MMfT U 3 AIRMAILS I3-9B Pr\wfrs\ 0 Bray. Eo* 

liTiM. Pvat^i. Co etOfti 



W&FfefignE Tnanglet, Spae®. Anrmai*. Etp 14^0 Vaiy« 
QMy 10i Appfbrval^. FiyAHe £l 4>apl 41BM, 

FjWeSEeviKe, NY 13006 



COLLECRBLES, Bird, Udtk E> WHd&te SfBmpt- ft Prints, 
r -ee CaiaitK? Uopoi. Jepl 000, SuMwan. Il 6i9Sl 



tftt wondi»de siamps tOe ^upciovsla, Wont. Bd)( 24 l$ 8 p 
AE IndMSnipol^ >N 



COINS, TOKENS. CURRENCY 



FREE Fftmign ftlft blit A^dvala. MJS, Boor 1479 

j*w Sen jab 



com COLLECTORS AND PFVESTO«9? Guyvrf sell ooma 
p^lilB0iy i L^m6®w the repeals dnn Fr^rndnl^ls Rflrn#gd 
Cni4 Quukt POB 20019, WiC-la, KS 87200-1019 



INDIAN rfead Fenntoa itar* a child on regarding hobby 
S4 75 pet cam CainVeat, Bo* 1277*. Fiflsburgh, PA 14241 



BINOCULARS, TELESCOPES r 
MICROSCOPES, MACNIFifcft* 



fttSCOUNT OPTICS Stolrwr. Nikp*. many D b 

ere U-SA WsrrmdiFU. f¥lEE Cffel^gl Qpl^ Adirpnip^, 

ESojc 3*791 P Piaffe, MD 2120&. («1j til YJOEi 



PHOTOS A PHOTO SUPPLIES 



MA5(E Money wrt.tiywjr£#m^r» Rerwn m^mdesOir^ie- 
ry gi wflujrp to 5^1 PhqlP^ 13^30- Enlerprieps 

C«eil Pf . efempWrt, VA ^5869 



PIAY5, SONGS, MANUSCRIPTS 



POEh45, Songs Wemed Free RfcordlngTUfthahlng. 
Bf&adw-sy Musii- Box 743SPM, S^rSfpSa. FL 

23570 

FftEfiSO UWWnM SUCCESS BOOK! Top Records 
&OK 2K0S^M. NMh^Jia. tN ^7502 



MUSrC INSTRUCTIONS ft JNSTRUMEWTS 

ELECTHFY flayer Pit^'Mia Piiri'|j atgani friickty. ;nak- 
penaively w Ih ^oe Silent Sucuon Units. Write: Lae M-.it z. 
F D. 6 *k 30flF, Culver. Ofagein 9 r? 3 * 

(CMlwwl m mn pty> 

POPULAR MECHAMCS • AUGUST 1 9B7 127 



MUHC IIMtTTIUCflOltfi & INiTHUHEWrt 

_ ^ jCpntf ryd from pr eceding p eye J 

AC^OflDKW Top Bran's CordrrvnK Quy Di -^cl Tiuman 
dOua D fiOgunfci Trades. aocwpiapdE. F'tt CaCdhur# PM. 

16 West 19ffi Sineel. *«rW York. NY 
1001 1 £*NWto21Z-575-B009 



ACCOHD+OH5, NEW. USE II Ei-E-cir extreme, Cordo- 
van sonoenlnas Sutton SSok-aa HtfMwra We Boy Sail 
Tm-df* EKch^riflfr Repair Turnr 5& Venn; EkparainMi i i 
Ddal^'i LEUraWb Call r-r Write Ur H^hurri; Mailer- 
t-ard. Vim Arid AMEX AiLeuied CA5TMHJ0HE 
ACCDflDlOtt 12644 E ? Mile. CtetTOfL Ml «2S5. 313-527- 
isisi-scfrl&ii-iaS? 



NJuiOS, FLAYERS. PtfttP ORGANS- RfcbuiteMrfa up#* 
C^UJqg of -Hn*'W‘ b^i, I? SO ^rtFurldA^. YfeSIA] 
Press, Vislal 1 1 New York 13&50. 



(NTERNATIONIAL VtOU* COMPANY, Citefag lev mtfuj 

TTWii maker*. rwpsirgrs, I mpnrl^ri 1prnfl**mri„ IgglR, varnish- 
a$, P^. KWH n pl SSrings i CAS-OS European .f^k^n#n|j|i, 
3?0*r?. Awrm^lfl y^urnel ^ihlm rtod quda r kits. Cal aluq J-l .-DC 
ai(ludc!i l£R* dtftOunt ufcri I VES1# Dep' HU, 4026- W, 
D=l vtJfire Avc . Balliflter*. Wd 21215. 



V>0LIN, OUnAR. eld., mdlcino -maierira. KCeSMFres. 
Kons. Calaloq. fci DO International LuUuff?te Supply. Sax 
M0®7 Tutea. OK 74l£e 



INSTRUMENT <itS' Build Appili^iJri and hawked 
dulGimeis. har-ids. mandolin*. w harp*. Iwpa^shords 
Fpw Cdtpiag PiA Hugh**. 4«9 w^ji Colte*. Cfarw CO 
JWJCm 



SELF JMPHOVEMEWT 



I QLWT SMGflMG, SO CAN YOU. lnaar U CliBtf* L3 00. N 
Ev^ris. Bd? 11271, Letflngto?* KY 40574 



control your phobias, i m cauae you t& 

p*w£ Infarm^l.im bvqfalm Gtfl?|il&. Phobia, Ocm oWt&4. 

Chicago H mm 



FREE YOURSELF from SWOWNG! -tom Cam Hera* 
How 'StisdS£ 1 00 Wmasong Hpyi*,8pKf7i , 0.1,oiwiril!*. KY 
W3C077# 



HEALTH Enwiifttfei, toteltoai, Send DOS OBt &I0. Ho* 
26660. BkHwgo*, Tk 76126 



IF PEARS *r& hofa-iing you &B4k. ygyi can «*nqyor Rwrn! 
fim 4&*ih CdnqyE^I T«thnpla^y, Dtp 5. CT-1, P.O 00® 
1416, H - 1- la id P-arh IL 3DQ36. 



EDUCATION A IhlSTOUCTIONI 



^PER-lNTEM-JCKNCEl Amazing ra^Ms 
lrrfc>. EDEMP, rio>. 1462. Glefw^ra CA BI74D 



EECOPAE A RHOFESSiO«AI. W At ESTATE APPRAISER- 

CertiWME®ri Fr-sm Arontap Of Prnto^pgjiAl 

pra^9F^. Hgme Slydy Or Clowes. All*mu Uh An grpM* 
ln^r r urqnn By PrpfcSEidnBl&. frde Inlc n-ialiun NAI^jI 
Cdlkjgis Of AppfM^ S00-22S-4S42. 



HANDLE YOllfl OWN LEGAL AfTAlFtS. flt .a PbrUAgd I 
A^fedit&a Aft®-ney m struts ton. H*>rna Study FREE CATA- 
LOG, Soiftfiwn Career bwliiyfe. fiTPM-^ISS. EL?va 

PUUon. FL 33w??- tfOS! 



OOEY Jeaui IffcdvdS Arts ?:2l-47 Irsc^ Fgr Pnnl?off 
II.Qfr 11?? hi E frflh Si., CKA a. fla. 3067® 



EXTENSION And FcwJ-Sr-adiiJite- Awards m Ptii^appiy. 
Arr, Sc*nee. SotenKi. Medicmfi. Homedpalhy rtarfientos. 
ar*f c^hete. 30 suisyecte Cd^K^j^r imr i|airmail Si X£> ralynd^ 
stiff] ftogislrar. 3u»s Coltogff dT T*ttoM*pgy, HighlmM, 
D^tedit? Sywe*. Fsn^lind 



WGH SCHOOL DIPLOMA At HOME WO CLASSES, law 

cost IntonpiilidP Fn&e Call wl l-aOC-J^k^OOqa- wnto: 
Anenr.in gctopdl, Dl^I ^ 345. 656 E 5®1h Si . IL 

606-67 



PtANO TUhtNG PAYS - Pi&.™ tuning - t^an 

Mnricihg Learned Hasily at home. FH&e &ixsklet NLfea Bryant 
Sehddi P.O. fro* 201 53. SftcraFTwnld. CA SSft2Ci 



L-EAfflNf Otock Repair Efr]£ryft&ta, lijdralivd. Free Dfldils 
Sr.lTijc 1 nr ClQtk Repair. 6612 CunrAtiuur Way. Rri M. 
Awendew, SC 29423 



aUTOSUOOE.STIONl ^Icep Ic^rninq hcaiiquun^rs! 
TApuz, recdfds, txrcks. Qiganllc calalog <ree fl&warcm 
Aasrjciilidn, NQ^ 7^M, Qrympia, W*$Hiivgi&n IffilSQI 



UHTYEH5FTY DEGREES Mai? Accr^tod lijcmtalo^ 
Mefflera. fm£>& f-rm Fad? Rrrwe^od C^wr'F'Mfl, Bob 
4XQW&. Tylea. OK 74147 



1 2® POPULAR MECHAAIIC^ * WQUS>T 



LEARN Auctioneering - Free Ck^ckj. Nesmville Ausrlon 
Sc^ooi. fkw 2C?6 0-4. CoHimdis Tenne^ee 36402-2026 



EARN MORE IN -&0 PAYS. Fr W 1«T Htflpgu* riff^n^ 
2 DC MjCQft££ qruveii cornfaLp^r’^untd Diploma cOurs#^, 
GidMon Ir’SLluri 363A Adelaide Slret: Weal Turunid. 
Canada M5n tva 



DETECTTYE tru^ino home^Uriy program, Free infarma- 
IkHI Gtoba> Dcjt 191 PV Hancw Mats 0231Y 



PARALEGAL CRAPED CUFtmCUUML Apprcw-fl 
dflplhfFaining by i^v4iapDndbi4» S LACKSTONE SCHOOL 
OF LAW: IDG Team ^ kfyaJ l^ainM^. Writ* to. free £*IaIdb. 
R.O. &Q* 7309G6, DfffH, Pftl. Oallib, 7**44 7337B 



DO YOU ENJOY WORKING WTIH CARS? V flu Can Ha*e A 
Secdfe, Ckrod Playing Future in ALAnmcdw EieclnonicH. 
F ma^-L-iei Aid Is Available Cell VTI <713| B56-DG1S NOW' 



BECOME an f lrnar^nir: -Qa Vhctou TnrHmri^r. in <u#y t4 
mnnitn. Fina-icto^ Alb, Pt44j*m*nt A^iaianrq nnd Avt::.- 
Cieto S Degree Call NOht! (214J 363 3611 Dm -Ua (213| 596- 
1660 Lone OeBif., -or ]713* 956-0010 Houascm. VTI 



PETECTf^E Pndfw$*o*i t*wH&meSNK7K ^wLffpel pm. 
r?«rtificete. lulyrry PrqtowipnelS^w^SigptprlrBMiHig^chdgl. 
DflfH. CP. p 0 ecu Leu Rngetwt. CA 9TO41 



LO-atSMlTNiNO, Uniwaretf School or Masusr 

Cprr^pqndiinrpff an 4 Sh(>P Tr^iiwagi NdM 2l4|63RM. 
Bitramanto, lA 96621 



UHiVBRSITY DEGRtlS mgiM Cpmipifllff directory liste 
w4we. haw 11000 to: GAS Shvkd, P.D Ik™ Sfi^teS 
Timfia, FL 3366S-2M5 



"JETr OAS TURfittE CAREEKr Mcin^shrfy - tlwy 
o^prtmul ■ Diplpn^ RWflfdiid. A-rnffnc^r *tol 
SetodL Cx!pj'ln-4inl & M-lia D J.' :>y Monl^inj 53929 Kf.6;. 
349-2100 



RAffO, TV CAREERS. DJ ? Ne*? > ^portcasiete. *n- 
q^j^OLv^ FCC UterAA. Write Fjflvpud D-^duAtor^. Srtu 
33-M u-ame&iMn New Yertc 11B47 



CONSTRUCTION WORKERS Learn Failing Ealimaimg 
$5.60 Dunce®. ID! La^ondeE, Santa flar beta CtflF 93169 



COLLEGE SCHOLARSHIPS Avertable 1 Everyom? Eligible 
Guaranteed Free Na PacheL Sbeiloo AE&dff'etff^ &a* 
SCh&^M. N*wn=ac. NJOT104 



SCHOOLS 



WORLD WIDE COLLEGE OF AUCTIONEERING. INC. 

1933 Term Soon Free Catgi&g COL iSonPdN E. 
IAVUn.eov949.CNpi 1ft Mqrnn City. IA $0*01.6^45* 
5242. 



MEnCHANT-SHnqn S4hpgl World Tra^t Rc^n 
furflidn Paid. Fn*a Intormabun 116 14 St. *C, Vnnru-ran 
BeaGT*. CA 9C2S6 



EMPLOYMENT INFORMATION 



FARM Edible- SNAILS, HIGH INCOME. GuHrSidead. FREE 
Derail* snarls. 4B36 EvergSadfiL Fbrvcen Valley. CA 96405 



PONSTRUCTIOII. £«9ry !;r.j|do from lipgr*r bff rffieflriciffn 

$19.01 - $29.65 per hbur. Tftere are IhduDATfcd* &■ fK^lMNie 
Ihai are reared to i neee rai&s We-&isM% trw rtlorma- 
rmasl wdrhj™^ a?s mH eware or to kKafib r^ae 
projucte Send Si i Dftto:CflJef‘rMiEnlerprize6.P.O Sox 4&0 
Ft Or-3. Cfl S09«i 



JOBS, CRUlSESHJPS. TUGS. SUPS. RivEfifiGATS, Ott-« 

RIGS; W<wr*n> Mn-" Wnrfe mr?nHh-Hgm^ mqnth. USA * 
0¥efhc*fi. hitormurion S3,oa Mar mu EmYstopmertt, St™ 207, 
Centra*. IN 47no 



SOUTH FtondffEmp'nyyr-^ni Cyid^ Frewpffte45 Rpllrrujn 
P r jb-'?cjT.4^i Box 9295. Coral Sp^ngs,, FL 33075 



AUSTRALIA new PrOfflttf cf «pp*i unity Detaj£ftd ifflGf- 
rnattori moluding ei^ployfrient em^ratian lacts. Send 
S4 00 Mwstfor FMtfissKing. 4?07 Bfflh^vSa Avji. S-244-A. 
0ffiheM3 MO 20614 



tayOU YEARLY POSSIBLE, Preps™ a*: home tor J^tsi 
CterkCarrifc-wnpidyrTienLesafiiiriaiic^a. Free Dasarii Wme 
It^lta [1|. Eqtc 230. imiunoto. MS 39'fli 



ALASKA Emptoymanl Dullcfrv Se rd 13 95 la MMS («. 
2212 Arcadia Dnve. Aficbora^e. AK 99617 



NEED proM*^ ]o& i&arc^ Ji^nrxls Send Sl>. your 

rjirnd, rbdd:enn Cg: Job Sanrchi 1 , P.D. Bu-r 10C03 Ndridlk, 
YA 23613 



EMPLOYMENT WANTED 



ARE YOU LOOKING FOR EMPLOYMENT} Try Q yr CIbb- 
Sifj*a Sasdionf ll gnty |7 ®0 i»r rttgffl. And. if S44J ¥i^h to 

tub ifl br part Ol y::Jjr ed in L-cid ~upi(il inl%VK->x:u con ^0343 for 
at litre as 61 DO per ward At * nyw! Send ytiur 

to: POPULAR MECHANICS, CLASSIFIED G€PT_, 224 
WEST 57TH STREET. HEW YORK, NY 1001 fl 



HELP WANTED 



OVERSEAS S4.4M - i7S>0Kt F-^s toporll 
EmptoymenL €k™ 1 976ft AV. Incliarapnl^ IhJ 4(^1# 



AUSTRALIA WANTS YOUI Bm P w' Ifim^GHtailQn' 
Newest EmptoymenE N Jndb^k S5! - DO Inte'^Jtmnn: Ggsr 
iPK>7nAV. Washm^tDn. DC 20D36. 



&0Y1ISHMEH7 JOBS 5?6,D4D - S59.23Q"yr Nbw Hi?e^. 
Cili a05-iie--EOCO E*1 H-20C£4 tor furwnl ledenal hat. 



AIRLPI ES NOW HLRlHG. Flighl AJ tend rente. Tr^\ Agente 
M^c^anica, Customer Service Ldltoga Gjtiff-.eR. ly 
EffUy towfE |i04*|pcMii Call 506067-600® Est. A-20G24 



FOR INVENTORS 



PATENT £ LICENSING ATTORHEY- ^r^ib*ttiCKi *nd -*m. 
n^rctafeaiton cU ^mltorrg. JOHN KALAJK ASSOCIATES, 
Suite T967. Ofw Wortd Trad# Cento/. New Yer* !ta Ycsak 
1054® ]£i2i £24-7717, ffn^j 3 Bwher farm Road. Bd* 26. 

fliiifilifcrfl Ndwrjfff^y Q7C«6. |»1^ ^9?7f 



PATEMT ANO DEVELOP Your mormon, R-ppiRto'-ed Pat- 
ent Age?>4 rUid- Lice-i^d Pnofnqinnai Fngini&ffr. S*fid tor 
fffiE PATENT IFHOHM ATION Every Inw^tnry Should ILito. 
flfcchWiS L Miller. 12 ParKside Dr\#i, Suite M. Iks Hilfct m 
n?4e ]516J m- 43W3 



NONPROFIT Foundalifyi halc^ mvmatibtfiT 11 y*»rL 
Fr« weirding farms FfW «M»liJMIan. AWiftWJ IhVChMOTS 
Fwnrfalign. ^1 R Cofarado Springe, 00 60S09. or 
call i-Q0£-5265fl&5 



tNVf HTORB1 Orm you paton! and proM Prom your toes? 
Call or wriLo lor yqur fro* InfarmaH^ ps^hjpf] tXer fl 
decade of semlo*. AMERICAN IHVEMTQRS 
OORPOftArpON. 32 Broad Sinew, Dept PM, Wntlield, 
M^widhwsertefliOSS 1-60&336-S656. In Mgffiaacito«tta or 
CnnAda eoll fJU) 65^3753. 



INVENTIONS WanPadr p ATENTvESTMENTS 

INTERNATIONAL. 105:0 ConnecrH-ui ST300. WBBifein 9 l 0 n.DC 
20006 



REGISTERED PATENT ATTOMEY WffSiwn^toh, DC 
Suburb D&tiald A. KuSlio^lring^ A'A Hunqrrlci'rt Dm?, 
Rbtkinlle, M:uyljt:id 20B50 



INVENT OflS: Le^rn hOWtd 4ubyniL your Ideas 10 •'rtdidljy. 
1-00(3^264060 Canada. i-0i®-5^94o6o XBSl 



IWV^WTORS: is you hBfwfl an mynwhofl to- r aal* or license. 
■at<I« far J rms hqafdrl explffjfMnp hgw hi* csin , n fllp ygry 
Keaaler Sate 4 Corp.. OFI. Fremont, Ohio 43420 



PATENT a SOOhO«ftCAu.Yr fm delays Lr^fisind »nci 
1953. RbriH? Aff.autin1ff'. ?Q0il Tnnduiac Richmond. VA 
23229 



UNIQUE ROSTER ShCh^rt Pfit^w&jr4 To Sddceai 1 7" K 22' 
full Cglcw Fraff Dplflihi Infipmarft, Dopi. PM. 1 JK E- 62rfa 
Sheet, MK*floa4xt^. MN 56420 



PATENT SEARCHES 

Fir® out 3 your idea -can be patenloti oetore you s^end 
1hou5i«Kfa gi doilrHi- gn Shu .icfaa: libng. Our 
pr^E^kinne^y LoGduftod search m the U.&. Patent Olhca 
tOLild iJVK yju rOddey and diHLaiypoipL-nfcn' lUtor Al?i:>lutoly 
no obiiqato? m ns^meatlng det&H Srom FatemF Indent, Suite 
162. Maia Slop 29 3226 N. SttoeL N.W.. Washington. D.C 
2000? 



INVENTIONS WANTED 



INVENTORS! HAVE AH IDEA? Del l k non whtt to do? 

Cal? AIM toi Hfoe lntormal®n kit. Toll Free t^00-22MiflQ0 



learn -fe&w lo ffflffj your invention tot aele or licetis#. Fnea 
hnnklol ouUinH?| pn^edyrn^ royalty rjslgs, -iiiquicpmcml^ 
Ktrn^lt- Sato; Cffl^orsitidn. C-S IW. FrethOtlt. Ohio 43420 



INVENTION MARKETING. FREE ttFDRMATiOIL REPR.E- 
5ENT1NG MANUFACTURERS. Pa marl 77 Fulton, 26D, 
Finerntiad CMlizct, New York NY 1 DC-aft 



HEAL ESTATE 4 FARMS 



CANADIAN COUNTRY PROPERTIES. Acreages tor tt- 
CNMn&r da^eifapmffJH. ?ff*ming. t 4 ?hmp. hunting. m#esJ- 
ntent, minerali. Wc. OUR 72NC YEAR. Twptb avui able 
Triles -guaranLeed CateJog aimiailad £1.00. DIGRAM 
CORPORATION, Dirpt m &u»nicf. St west, u™r BOT. 
D^rnc Onterbo L4N 5R7 Cnnndj 

(bontpnued on next 4 »ag*} 




HEAL E^ATEiFAftMS 

(Cgptinmd from flgwgflg wj) 

20 ACHES £995 5uut'i Dakola mmerM cUlma. Hunt, heh, 
«rnp. Wr.ie tor Full kwlBrrTMHon. MCVC. BaafiGB-A, CtfSlnr. 
&0 57730 



UNITED NATIONAL HEAL ESTATE NwME 
log 1 ! Tisp rant rafct? axwa Id 00 * 41 . F ull Color Premier 
^Liiun UNITED For ei#ry lype el real 

tvlulr' UNITED NATIONAL HEAL ESTATE 47UO-PM i5el>e- 
view. KdrtSji City, MQ 941 12, 



CALIFORNIA. uyi& ALmagc. 540 Murtthly BOk 

B0Q3* 



GOVERNMENT HOMES. Dtlinqi^rH d. p-up«^y nbpos- 
seiHidria Call B05rSa7-6C0D Ej([ T-Z0CS4 tor currant repo 

Had. 



FREE CATALOGS - FLORIDA, GEORGIA- Horn**. LMKt 
&j5i^wss&s Pldd^cf S=s®1e A Property totem*# 

COUNTRY NETWORK. 0o* MflPW. Giimill*. MO «9& 

44^ |417j«nMftH 



TOUR OWN Fish and hunt land 

LOW Uftt ACRE SM DOWN! 

BEST areas rc* Iran whs g^me Gov*nafit*nfl rwcn mqr@ 
i*«h and game pe* sq^re mile. TITLE GUARANTEE, BUV« 
BACK GUARANIS, Bought ?hry ESTATE UQUDATIONS 
«™ CpnM. EAST PAYMENTS. G*l yto* FREE C*t*log 
NO Wt CANADIAN ESTATE LAMO. Of pi PME 3039 Bathers 
Sin^i Suite 3DQ. Toronto Oniaro !MfiA SM. PmsmunvHme 
1-415-7B3-3357 



BARGAIN Country Land. Whai la- Lock For fcj 00 &. 

P.O. Bom B5. Q'F-bHoil Uirwia 



EJEPQHT -iMFOfTT 



rMPOfiTM:>n:; Kong Taiwan WdMdWHSe. Dirt Cf»fla^ FiH 
Ckilailn fijTv EiflftrpM&ftS Bfl-1 RMS Curt. 

SCOItprill*. M.Y 14546 



AMAZING PROFITS FROM HONG KONG PRODUCTS 
ORDER SPECIAL TRADE DtflECTOHT. SEND »J0D NO 
CHECKS. K. FEE. P.O. BOft 4*3, FOftH ED RIVER MJL 09731 



HtfT IT WHOLESALE 



FREE 1 6 fiX}e PUNTING FftCE US?, 1 to 3 colors. Urote 
to catalog!. €oi»n Prm&. 1QG [PM) iter nm*n Si Rrmhipi, 

ny it m 



BELTS, Eurale&, Key Tag*. Ha I Tats, Jewelry Mo re 
Complete line lud Bed taa FroM* Complete dealer wd 

up Color catalog Si. OS ^eftindabiel. Anchor Bon 3365- 
P^R. tolh tovtsSence R( 029 1 i 



WORLDWIDE BARGAINS bmporfc - Crapehlp - ClPie- 
but- Surplus -F*ee£te3- (Stepped Envelope Marr,*®. to 
1717 PM. Highland.. Ind. 46322 



EARN MONET WHI^ itogs JBWflFTf- tMJCkle*. witch*!— 
buy tfiwct 130% frelow relmi Catalog Si 00 ite^mdibbl 
Anka-PM. -§0 Grwnwicri Aro-. Wfl™riofe, Ri 



4M.MB BARGAINS Ffclaw Wholesale Many Free- Uqw- 
Odior.i Cloeecfcj-lG jq& Long Single iampi^s H r w 
Devils Bai^intiunSe^ODpo^riuFihw to 14 uS-A.Hcssi«J»d 



VACUUM CLEANERS tSiscounl P^cw New ftiintmw 
KlUy. Fatir Ouwfi, P^rMKwn^, Rn^pJ Qrfck. 
CviI'ji ARC Vncuijm Warr'leusa 6720 Burner PM AuStei, 
TA I07ST 



FREE BELOW WHOLESALE CATALOGS — 500.000 Am JU- 
ing Bargaina P ho to^f aphid! 1 Ejsurfwig inttomnision 
inl--firii^r1incir.|j| 1iS2S. Sa -1 A^lnfiin-. Tibkhs 

0626 



CLOSEOUTS! DiftcovAl$- Beta* mwraaitc' ?»«&*&■ 
IhFcnwiatioft^saitfPip. DCtr. BouMlSK. Feit^fll* M^chlgjft 
48226 



RUY DIRECT, WfcridwHie BM^ains, Bek* Whelejile, 
5Q0Q0t>rB!Hb Write IhiemalK^dl BOi I6CG36M Naslwille. 
f N 37216 



CLOSEOLfT jr?weiry 4 C-riN Supply dCabilpg 
Rduhm-Jp 1D7 161i Dow, ArM^ion. MA 02174-7199 



WAREHOlAE PwCfll Dcaeoul^ cleirancet, diquidfr- 
E.nn» s surplus, TMOUSANDSI Pricing-tlflO iRplundp^ 
Nuvarumii Dihkuun^. &£•* 443412, Aurora, CO S0O44 



ADVERTISING AG£NCf£S F ADV. SER. 
MAILING USTS 



FREE sample or maiing l-sla *hai qei rigui^ McCann. 32 
tfm m t Cirt4*et. 07006 



HEW NAMES HGNTHLV1 MIXED STATES AVAILABLE I 
IMMEDIATE SHIPMENTI Aphtepw J abd*. Cwnptfenzed - 
Guaranteed Dppurturiiy 200*31 &. S00t»: '-CKM 

1*0 Olhera ADVDH, Qrjn&m, Sheii^jDsiST*. V^& S MC 
A^iEl l-aOO^W-lS66 



fTttE Maying List OoaM&u£l3lxi« Oelaila. KKV47F. Boh 
HOT. SluaiT-FL 3349 * 305 } 334 - 5 M 5 T^F,M-b 47 fl 



OPMflTUNITv SEEKER&MLM NAMES- fWE SAMPLE. 

Viridute-LP. Bdh 336. Rivm. AT m*2 



■HffF t«f1 - roanvcelagortes Cnidfi tard l *800443- 

GJSS'l-Sltm*™ UhI. 607 1033. Aroe&. <A 



NAMES! FRESH. HOTLINE. DELIVERABLE LABELU 
GUATUNTBCDf QUALITY PRICES! i^K»>«S-M4. 



FRESH HOT NAMES!! CPPQflTLINrTY SEEKERS Peel 
She* Zip Cndm GUARANTEED DELIVERABLE I 

5O33Z0 1-3W S15. 20M ?60 JR EfllWfpf ri*L 9D9 
■PM3. Vtar-Ji'uL Tftn«i 77564 



HIGH GUAUTV Mail^g LlStSu Oua'gnh&eO dslwa^ 
send lo r FREE details Yia^naii Gilbeh Co.. P.G Bor 
Sea^iifi. WASflnin 



COMPUTERIZED 'naitihg lis-1 i-nw categorv^s pr^e 
IiSiB. Barnes DairtojUprs. Bo^ NpHU Ft v*®. ’*<** Vgrk 
HSl* 



MAILORDER NAMES. 200 CornputerUe^ 

Fm$ and stick lafeeda Harodd toser. Hmv iZ7. Ntva*i. OH 
*46*9 



BUSINESS SERVICES 



INCORPORATE wsffkkJd N^ai fm»i Frw p^keLie^tKj*, 
UKiludW p&nmg. Call HanrrLrd SikHte, fit) w B0O- 

34MORP 



PRINTING PRESS ES, ITU BBER STAMP 

fitrrPTTS 



TYPE Fends, Hantf Rwlmg Presses. Hot Stampers. 
Supplies. 150 Pages Si 06 Osdueli&tiH iir^a owm r. Ai^rm 
Tyre. 1720 N MantJ^y Clwago. «06S3 



MAKE rubber a:arf -i— biu pi-uM^ Come ere supply aid 
wquipirenl ealelP^ nwlh inst-uirions $1 deducuhle wilti 
*Mter, Star Staffs Emty, 1720 If. ManMi^d. Cfi^ag® 
60622 



TYPE fs> ■ pnrling. C-ni'ulag Sl.OQ-aHb-tible s iH SCMC 
Quaker Type, RO 3 to 134 v Hen^brobis, FA 1934* 



PRINTING P-esses new ^ied supplies. Lisl wc 

^urnbttugh F^rrtara Supply. Met^niK^kP^. 17045 



BARCQ T vne F^LP^rrs Ty>r: umv^ Rubber Sljirtpfi »U- 

luquL 1 Mil- I -$ 2.00 le^L liable en- liri’ Under F.O. Sc « 1011 , 
BiiPienville. 6Q106 



YOUR arjrjrtsE pHnled Ph fiKhraiMi and ibWb 

&nd SaSE Tor Earcmar. Barbara'! Maiibon Deps Pm ridJO 
floteh Hardsman fid *2A. Win?&rvslle GA 30693 



BIG Pmfd* Mining Rubber SJUMnpfi. $1 0D Man -:. 1432 
Waiu- JehtiSDP CUT. MO 651D1-3B64 



PRINTING SUPPLIES 



OUlCK Copy Pvint^g Lew Prjpes- W> Ho. N4iKwiwld«,674 
KsHh Main, Blr-rmingt^ llllhm* 6l7?H 



GIFT SHOPPING 



BUNLCS. ByaSL£5! buhbm m big 4$ VW* 
Original &u1^J^ieSs f ",yoMi-6i3i!^ply4H J C' - flWl Imnudi- 
m sump^ynd Send I9-P5 plue S3 pfth Air*^, Bea 

37A, s-iulh WrMsd-ytHA. CT 06267 



FREE -C4talog Grids. Wfile: tow^e. 3737 '.i 

Trlmbld. PldVMffls, HpnJIu^y 4^}00t 



HUNDREDS OF dWULAH GIFTS. FREE COLOR CATA- 
LOG MAJNCYS GIFTS, *H0 75 Tn AVSfiUS NORTH. 
FWELLA5 PARK, FLORDA i»5 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HkfijttE&T CASH ror &M My, Mr# T*fSh fbiga. 
DiamnnUt:. WnIrhaK Silver, FlodlnuPit. Mail All iles Today 
FreegrAwilh inPormation. Ois^agfb Gold 9 Prectdu* Mitel* 
i& ioulh Y^ibaah. CNpi i3W. Chkjtgo- ®«3 



TAKE NO CHANCES. Deal wilti eddaafl, nMis^ llm 
*n old gold bbsimM®, Eft^afii *ned In 1^34 We buy GoW. 
$%mr ^sirfiimCMampndi. HigheeiCBih. Fr^e inr^rrnaTlon 
toe bkKHdriei. 29-A Easl Medteon, CTwgbibq 90602 



CLOCKWORKSl, lenod oImAIjI & n*e a rtKkhpgnd rtuppHcs, 

beil tJUCKtrrg. cirt Hbnps. 4db WMfwia trtakjg 26*. Etoiite 
Cnrp . ftrtfi' 7 lDlh S-lrunl. Wh^aHanr! Wyoming 62201 



CLOCKS-, MOVEMENTS, ACCESSORIES- iGefm&O] Free 
wSglog i®0659»2674. drtsfc™mihMS Sam^fla, Dejw fm 
433 So Aiich Jpwill*. WJ 5354S. 



REPUCA WHseSas Send $1 .30 tew Cold# Bf^huna. Frin«. 
JJ1L to 73327. Dew, rva HdUiton, TX 77773 



SWISS WATCH REPLICAS 1 wholesaler^ Exact Dedans 3 
Warranty ’SUAMEP BPECMMJ" (4W) miUSJL 



TREASURE FINDEITS 



THEASU-flt— Locale quarter mile a way iwih lAtn 

«ensdive tocador— tj^ochure li». Fftnpaan^ Prs>nwdB, &r:-v 
^JTl^AMC. Tamps, Flo-tfuda 33»i 



SAVE up te 40 9t, on metaJ dtieLTura A ■ ma.-a< iw-andt- 
including White* Garreir FREE disced catalog 
Nomiftwiads General Siore. De*rf DFMBl 1326 Sneeowiy 
Cross, Madison. Wi 53? *3. 2^-*46d0 



MlJSPBfww’jg-Gueraniieed **ap, Detail. S* 00 Qiiiidron 
Network. Bdk *604*. Derrv»r Colo 90705 



METAL MTECTQR& - EteSronip Pjn Ptm^ling Initns- 
JW 1 E 5 Of tto Si > ONLY 67^5 EAtri A 4 C 

f nlflrpriMi, 22 Tre^uf* Drive. t*&H F^Sfl Riettey, FL 3#&52 



PROFITABLE OCCUPATIONS 



FREE hridrfftduori Stertef £ Me^alO- Robuilding BOX 
4 22 Seymour, tN 37665 



FiAfiTeftdRArr F^ntaw* kofth? eusin^-i mo 
Mqtd5Avail4t4e Dels-ls. Lynn^te ! 625iCWe^pa ! ik.Mentnr. 
Ohic-wM 



FREE Brwm*W- ftEpsiT m condnicming. triton 

Tdbla, Supply, fui ?n*1r\ic1ta?05 CK>bKT>, tn?.. 11352 
GssodnighL [fedlaS, TK 75229. 



FT. SMITH Auerlxwi&choel. Ft.-Smfih. Art. ?5603 toden^ 
^ Hom« ekKfy. Veteran Apprpwwf 



REPAIR liwnnawnrs nejundu ul purls jnd ioc*^ whbh; ■ 
sab hsi 50*. Ellwanger'fi, PM. P.O to V, Pori Jarvis. NY 
12771 



LEARN VACUUM CLEANER REPAIR. Swi smul— gi u*t 

Shop Tip s, Suppi-er Lists. Mom to a. 15 DC SA 5 £ Bok 
1 DS 7 . Sumter. Sjt 2^150 



HAKE HONEY IN SPARE TIME. Earn Generous comm s- 
s^-ias a sebstr^hon Ltd es tspre lends be tor leading- mag- 
azines. F or lull c^tHi i and jnslrucboni. samt rn^ k *nh your 
name and whites to POPULAR MECHANICS, Old i. A(kM. 
710 W 5&ih Si-, Nnw York, NY TOS 



SAJLESMEN-DIIT- 



HOT GIFTS: unnlindei. itidramc flea- collar, walking 
tow. drd w™ m*53#gp PlRflW Ctoto U4 right 
Dai^PH, Bum 6^5, Tpprti, Tmrem, R.O.G- Ph&ritt 02- 
381 1221 



AGENTS WANTED 



WITH Mason Shoes, pay day is when you ■esrd art! Take 
prdif 5 Irqm rrmnd? ^ nflightj^rj; Wffth yngr bu^incsj; 
build, will Kkri Mifc or InvAfl/vient. GUI T«ll Free 1 -BC 0 -Q 26 - 
7030 . Aik jqf Ekl. K -426 taWl t -BOO- 472 - 7003 Aak rorik I . Hi- 
4 ®. or*dte Ma&on St^ea, k-«H.GhipiMWB FeMs, m 54714 . 



BUSINESS OPPOHTUNIT1ES 



MPDfiT ■ LxpoH oppo-riunity, proli'a.^ wuridr^vide, mu.ii 
orde/bus^nesiirom home, wHhouEcflprial. Wesikpj^Mi lor 
no r-i* eHiminaffion inpe^arvce iLMnnecessary F#ee Report. 
IMIingv. (w A5IQ9. Ww>dl#nd Hilt. C^li*omi^ gtW? 



PIANO Twwki quieN^ learned wim home eludy courts. 
Bipio*re gnfnrtsd fvn&noMi Tuning School, 1?WD Tester 
Drriri. Mnrgnr. HiU C*li- 



GUARANTEED! $1 W FNkmd turn Junked" Ure»l -I Send 
SampL LcVallcyn. Fpiml^ini, FI. J 243 L 



SGTOMr^Mik^i^^ooi^ la.Ob, No Ejcpof-en&e 
ftssjuimer. Hn Invnfilniflnl finalfly Jnhemalicmal lOepl PMA) 
4?Q1 Oak HIE Rrj^. OjxLuxI "A 04605 



GET Rch T New Uuneymlui^g B-LiincaMi ^rst itepgrt! 
□ J Meilordfld Co.. Eta^ 4g8232PM. Chicago. IL €0&U> 



ICE'LL ttELP FINANCE YOU In mailorder b^sin*aa Free 
5»*n, H»tUnc.. Dept RM. M DiMKan Clearwater. FL3K1S 

jCantlanad mi mrt p*y ^ 
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BUSINESS OPPdTTUNmES 

[famrtlfluad from pfn»c-J5*cjl *g 

iReS H w?r^, gmffl!, reptisidte. ^a^nr b pr ofnaia Amn?^ 
CP gcrdx s^vl^w m M^rai Evtrylh ng gprisideaed, Write 
Iff: JB.M Smim 34 MMr«*e Rlfte. Blurtiill. Dublin 12. 
Ir^Urtd- 



TAKE Catalog Ortwa, Wa drap^Sr^ 295S basi oaHliing 
ipe&isItY products LuwntbHuN whotestet prices bmwdk 1 
4te d^lrv*iy 8|i^ni«C^9a- Affrnn- busing Pfif?d-Tlijnily, Pr*o 
a M*L SMC, 9491 Dfi Sflld Avenue. D*p\ BMO, Chaiawfc-lh. 
CAftmi-J&BI 



BUKtowdStll&rtirmripsmm* Uak* not PROFIT, 
Trafilf . m- Niagara . Hffrth TCHlpwflCK^, N Y, 

14120*2060 



EASIEST 7 BUSINESSES STARTED WITHOUT MONETH 

FreeiMraftaJSidn. HaviahaflLflC^SOaS-a*, Potefttl.CH 44514 



MILLIONS weed LomCredHE Cat" m with ywt> r own 
prestigious mow KtnyjHir^i Su^a-^ss, No eduoabprirt 
mpqyir*mnl5 Sturt! pflrt-Ei rta 10 ^isar flid n^i(M*l !irrti 
prowfe* ariinihg. lupport. Free M-alys>ia- report. Pf A, Bra 
B97-PN, tea Feins, CA 9262ft (7HJ 24tH5aG5 JtlDAi^hl 



&ATHTU® RBGLHJ NO, protect rakra. 5*rulgii and min- 
h» C*U Unique C^tir>s* C W (404] 945^72. 



PROFITABLE birth# bUBlneaMfi ChOOS* from SflWte 
fflCE DETAILS. FnlUw PsiCPTOlKm^ Degri AS. 244B 
fload. Canton. G+ Wit* 



EARNINGS JnhmUed' Mail oj ■ burfllte marm advert w- 
i*ibMa Emm hom#1 RBM Memhafidtsing, Bom 5931*. 
Chicago. Ill- demSi 60659 



WE OFFER nvrw 2,500 WtwS^lfl pfrAiffl Tlffrt around 
I-Hh wo-kj Buy In? v o ■ j r ow’ us* or reaer al 4*3 
Casa &g (1 CLOD. Blache Qffl Co . D&pt ^ 323 5:0 Ave., Sta. 
t20 Fairbanks, AteakaftSttH 



RffRUEUTm REPAIR. pmdlWbie bom* business, 
CTS. Bra 1 726. Milwaukee. Wacom in 53201 



YESl Earn bi$ bucks 137 ways' Hush tv cm E dodge 
Parke*, IISF 4716, Fampa. FL M 



llAVF THOUSJM40S it hgm* Exiling d*te£p FREEH 
Gunman 443 Srthter. Callege Fnacfl WA 99324 



SHORT CUT TO EASY STREET REYULHH ProftaW* 
horn* busing. Fro* wrfgrmifc*?ri Ditfrirtinri. i PM6fi7, Bdi 

37776, MifcwwiKi. Mrl $3237^776 



EASY BIG HOMEY! Clbti^ do WOfY. You Mm pwm 
Pai^ilmg Conlraclcrt iww booh W\s slf. Fm* drtallB. 

Pni nimg S 992 Hapaya Lan* W«rVlBf Springa. Fk>r«2i 327CM. 



IM44E HOMEMADE BOOKLETS, i've Bamad HflT.MO 
wrfh minn Frph ^InrrpaliOn. Falter-- PO BOK 1M9 
Gailrrtfcu^. TIT 3T73* 



LEARN OoAJ.SilYar Scrap R*cyc ling Business Fmr w4gr. 
IFfUiOT Rk^ Sera 112T0P- T^no, MV W&HM216 



140,000 OH r fi ACflEr N*w HydmpeHiics ■ mihiwnajv*. 
plUSlRH. pfBChCSl! Fa** infenruHKin FfeOfejra'fl, Bg* 1214 
FrwiAlKi. TH V^12U 



VINYL'S Wbepfl Ihe mofiay Is! Rrcdaswonaily reparr mw- 
isfh. **csBiter ftjmdura. -car lops QwcN. *s-sy Twp hm'J J20 
iota 1 day e*rr, ypis $1 .TO 1 mpnm Cars, *Hlcas, 

-wiauranis urJimTifd CLilon^ra. Siarl aarefrig attar a raw 
Mjifl preciica. lrea. YsP. S07 Mgntng&B. Chicagg. 

w»ift 



RECYCLE METALS. NO. HOT tiEER CAMS' Easy S4» 
waeftl^! Fra* rntofim^ion. Racysisr. 1214, f?*nkan, TM 
67KS-1214 



ttAILORQEH Qcx.'Jis. 1,DOO% Preilt Repon. Setaciiva, Rom 
1 1 40, Clcanwamr. FL 33517 



MAKE HO MONEY HEPAhRIMG WWDSHIELDS A Plait 
Gtasl Up m yttrly ' Cert lOii-fflEE tew vauabla 

FREE rayMJrt 1-fflW-321-2Sir. G^S-Wald Syslams, Sai 
57S506L Band. OR S7Jffl 



S1$W W»Tfl^ waltoreSar knmwbl^ ^pgsrtyni^. Nd 
cfcirplion Enfs^pn?*, 21r) W^ch PM r AmfeS. IA 50010 



CONCRETE Sfoek Macaws Csrtalog iTOP Route &na. 
Sew 37*0. ftspid City Soolb P*J*gte 57752-3:740 



REPAIR HYDRAULIC MCKS-DffTAlS FREE. WRITE: 
KY1MAUUC PARTS SUPPLY, BOX 4lf7, BRCrWMSVILLE, 
TEXAS 7B5M, 



VEHHMG MACHINES, Mo wllmg RggteS flarr. 
profSta. "6 mo Catiloqua RIH." Park***- Cwpocabian, 1930 
PM3 j <3r»nr5pnng Dri*a, Tiftionium-. Maryland 21 
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LEARN Stfrwfrg Mltifiin* H^UlrV^ Man, Wolrttm 
Lucffiliw P^lna. Greflfllm D^rrMpondwi* School Boa 
6154. Spfliwtr, Iowa S1301. 



PREPARE Tam Rriurm. Earn high tm it (figntfted work. 
Train j: hunt. Actrodirtd Pragma. NMioMl 1u Trying 
Bfihool. Monaay. 2HU, N*w York IQaK. 



SVdW Waakry h B uame&a Oirectedy, Bon 2C19-PM. 
N*w Tork c Aew Yorli HQiSl 



$16^-00 Frr>m Si^irar* focA PtfwooQ O^msfid) 

Jtevfialing Proql 50? (FMund^ra^. Wdodwiii. BridgwUcf, 
I toHA. 02324 



MEW dl ttitmrj irt bil'le^ E^hlpcn 

rnor-lbi guarani w moans "Bbg Promt FanT! Electofia, 7415 
GfiOlie Dr , Libia Rock. AR 722CS 



ASSEMBLE wmten m^i** SI homr. We pvy (232.63 
w«ky Nd EApanfertct Wllpine KiDWM, PintfitK 

Rsdf, FI. 34290-066C 



AUJMHUH SCRAP - PtHlpOla VQuratll — MAKE 125. Of! 
POUND' Frw teftwmahDo: indi^sr^abPTia^S. Bom 127. 
Ates^ndnzfc flay. M*w Y®f* 13ID7 



EXTRA INCOME- Assampln prgdugJi it hum* Mg rntpr-ri 
srtw DMAiM- H13-54M43L E4W 



MLPLTTLflvci Maiterdor . Twff Opp^nunibeS O HAihM, 15 
Dak Lana. SdiSiMk CA 94Mi 

LEAHN URHOR HESJLVEHIHG InM mi0rmai«r- 
Sih»«3rett. Sort! I27 P Larwff&wn*. PA ?iCS60 



BUMPERS TlCKEH PRINTER. Cheap. 5 mpl*. Ppriabl* 
Fre* ChUK-ls. Simpp. P0B 22761 [GC| Tamps, FL MM2. 



MAKE FTuuwr Stamps Pmtllsbte. Free Ds^ar-E 

STAMPER, PC. Bum frflOS CSC), Tatim, FL 33S22 



SCREEN PRINT T-3HHTS. lfi@Mp*fisiy* Lna Free De:a ■& 
T-PrMiler, RO Bse 23»i FGC|. Tamp*. FL 33623 



MAKE PALLOQN ANNM4S. J4O0 Wawk^rtes' fftEE 
SAl*PLES1NSTRUCra«S: Fufaryman S - PM7I, Bdk 250, 
Akt^and- b BMy. New York 13607 



ASSEMBLE PRODUCTS AT HOME. Many opfnrSnlm 
plying Weekly P^iliti presunlly ivAilah e withiLl 

irwessmavn. Write Boaimsaeiv 92B BrighLcci 1 1 ih. &rec*ryn, 
New YC4S 11235 



115.500 MONTHLY fiMng a: Hom* f Csll 

rec-grd*d misp^ (3535^74^15$ 



ASSEMBLE ErtCtnong part*. Wo JigRply grtmpnnpnte arYt 
mtfrutitmnt. NO experience, rw& Bfcling. guera ileed pdv 
mwit Write: BoultuTechi ClaclroniM, il*x 367i7p. KewretA 
City. R 337KB 



UNUHITEO kHCOAVE QLIAHAHTEEDI Seven MCdcl Pfpln- 
*b3*Hdme Bj-3-r-easo*- 1 Eas^ To &ia<1, uow ^nvesrmeri.l 1 Fr*e 
IniDntnrtKm: PoalB^Enterprewfi. 25AHPMS. Couniry Wi>x> 
Cwi^ite. W M75I 



MAKE PYC FURNITURE. Turn your apare hours inte 
(31,250 steady! Eaiy home Mssmbly busing Wr^*: PVC. 
TTiPAA Badte Srwjfid, 



MAKE YOUR DREAM COME TRUE. EARN IH.WQ YEAJfc 
LY REPAIRIHO SMALL CRACKS iM WMOSHIEi-DG MpT 
REPLACING THEM. CALL TOLL FREE I-HHhU&J 523 OR 
WRITE: THE GLASS MEtHAMX INC SOX 17QV3. PLANT A- 
TWN, FLA Mil 



FREE DEALERSHIP - SELL MAILIN3 LISTS! Grab you* 
Mur* cl i ha Big PrcNta In UNa M^tll-Mrfllcn tfoPaf indLHtnr! 
tonptelaEYdgraffltre*! re.W. Bom i3C2P*Aa.. Viltey Stream. 

wy n5ea 



14,947 HONG KONG- TAIWAN PrOduCia 0*3^- 5m Bffl *1S 
Some aamples Prea. Hartwr. Go* 1716PM6. Yy&i City. CA 
&hB£ 



FREE usn U S And Fgreifln 6upp1ly35 f*lli, J3gx 1162. 
Si. Ar|»ni!. W.V. 3177 



FREE 110 00 BOOK I "Maha IW Daily Bailing Ftraks By 
Mai! - Rrofit. 6361 Vicire^ ^30flRw. Sv> rA*5b. GA 62|i11 



PROMOTE U5 jy rflcc==i:iB» Nu airhead - ae- hng 
Opfiomtl EsikBkHted tiompany 2747 D& Wtedm. KBC. Ml 
View, CA 941540. 



11 JKW& WEEKLY!! HAJUNO FROM HOME! kfnWd*!* 
1?PK-rtuni?y fc C^nlury Publishing Conpai'y. Bup 2509PM, 
Danbury, CT 06613 



RECOUNT bON BATTERIES! EafrilyEArn HUhdratfa WwA- 
ly. LI nic kd Secrete Free htofmitton. Battery OudM. Box 
imm. Htehuty. N.C. 56653 



EI.DOD WEEKLY Possible Bronzing Baby Shoes FREE 
BROCHURE SHOWS HOW. NfiBM, 690 AkrjKSfl. S&ZMq FL 
33675 



P4EW PROOUCT^ NEWSLETTER. 1^5^ OHMUTUIP 
bkrt, Frftp mformnlion Ingffmutigiipi Bm 636PM 1 . Newark. PiJ 
07151 



S*0 ■ $t5a.HOUR- Amazing braakth rough process re- 
r;r^m^ Fki '.a^KitJ i^,D vn *5*d Cwntetiops WITHOUT £|fc- 
PLACEmrENT. 2 hcurtMay earn S3D,Offl^* HHIion* of 
^oarrnw^a, hcreea pay drohts irfinrediatelyt Fi-ee In'orma- 
bon MMEW, Bdm 9M&-PC. Van cower. WA. m 



TIRED ol mbneymaking ideda irui dun r wqrk? T-i ru txr* 
dD*i! Free i blown as i an. Brara -DaftSMltii^i, Box 6D27, 
Williamsport, FA 177D1 



HOW tn atert and oper a^* yoiff own PreSitebte Bi^pesa al 
tionw, big inmmf ospodunily guarenCe«^. free details 
WHIP Eg. SH. Enterprises. JSflH S.W- 132 P|.. kt«mi. FL 
33032 



ffiOO(bfc*wrth.Fm* internistign ■ No Obligation - Longs. 
BOX 1465. Ga-den Grffvp. CA !L¥i4;' . 7*4rt3ft-2TS7 



MbML ORKR Ek?c<Miiinp Dea'erghipi Free Deiails 1 
Owing. Lid flo* mis. Reno. NV 69616 



EAST BUSINESS!! tarn iVWD's Weekly, free Deterfe 
Wrdi or send sterrpeb «Wrt®sed srwf^ape. Toddco. Dept. 
PM 4219 We=E Olive Ave Bu rbank CA 



125jOO« LOANS INTEREST FREET Secret Fed&ial law 
WIPES OUT mrr&ir D*1S.IS FfiCEtf Me^eywr*&. Bok 
636576. FL 33^ 



LOCATE HEiRS end <mB£* big mon* y Correlate cour&e. 
114.60 plus ii M KM-la^e and handlmg: Haky. P 0 Bra 
i$T3, CmAtervIKe. Nereda 66wt0 



CLIP n&rt&paper flems— flJ - $25 EACH!! FREE Ra&Ul’ 
Chpping^a. Box 6109 PcnyiparyJ. FI 33063 



GET RCHN SetiSE law d#*te— brlrifl* C*»h. 

Cr*d I 1 FREE, tepdfl*! WdilmkibB, 4C36, P^fipftto. FL 
33663 



GET WCH uftlrty OTHER PEOPLE'S MONET IE Uflkpje - 
arraww^ b^pnesai DateJs FRECri Fwiancm'B, Sra 4605, 
Ntiraaie. FL 335S3 



Hake miluons manufacturing batteries! r a«p- 

pi « a--a liable Ev&ftast, 365 . Gagate, NJ 37603 



RltJL'P^ri Inin# 1165 Ppr Boll Guaranteed faking Pnmo* 
g 'aphs LKpe-nu-nce L n ruceu^ry 15mm Csrwa And Film 
Supplied Free. ' -i 1 6-462-2 ICO XM7A OayaE -reningi' 
WMKandfl 



TRIAL aubacfiptHHi ii^iuiely Ire# Send ruirit ddciuto 
zip Ip Spar* lime bteney Muring Op|»rtdfidtefi rmagizUm. 
Dept C-67. ■»• 0 w Qhtehgmp Ay* . Mihwkw WI1M19 



EXTRA MONEY - Wake Money bt Yo^r Spare T»nw. ftepurt 
thoten »kw io ium hgbbr*# InUn mcwrey-maAing weEiiuree 
13 m 3W.DW PU^, 63 Whitehall Rowl.f^krtBtCifiir*, 
NY 11 570. 



PROF IT ABLE Hume BuNriftta BABE. GlfS Enterprises 
Bra BQ7S7. Reno. NY 8S606H5767 



I^JOffS WEEKLY MiitohStf. FREE, RepPrt. Loon 
6-Hnprtao. Ora Kfifr M6. Y*Hi™ &ay W1 63i$1 



*LOOO weekly. Air Tool >Rabfi:^inQ inti reel as hi F*imen<l 
Tools W?y«esaN Free Osteite Sok 534, Wichrta Filb. T 'ji 

turn. 



START SdONEYMAKlND WOOWRAFT BUSINESS 

r,j M E**y ■ Qjiik" lays gilts, nobles Free delflite 
WiWBfflA, 380ft. San SebaMlan. Team, h Z 647 iS 



"MORTGAGE BrgNffmp,*- Li^raiwel |P««ii?ul*re 19-W^- 
3&ui««-PS, gox 291332. Dflv », FL 33329 



BE TOUR OWN BOBS! Own Yeur D#?* fiuainesa? Ne^ 
CoftlideMidl Book. How 1& fiecoma e ^rpieMiofyii 
Linuidater " Comgsate tesirwooro. 50, 1- ignited Coptes. 
H3G5>7EM64i 



SIKH'S WEEKLY mailing. Stamped envelop* 
PROGRESS, Onx 91246. Lot AhgetoA CA 90093 



SELF HADE MHJLHDNAIRE Reread MaUcid^ Beerel# 
FREE Datpfe BofrGof'ubi^Mran^ igx$4S5SvPm, HtH^firi^ 
TX t T25& 



fC«4*lnged pn rwit p^a) 




BUSINESS OPPORTUNITIES 

pag e) 

OPPOffTUNrry Rjr Financiig Fjtoepetwfence to One 
Y**rl1« LHCaWOmOMAL » DAY GUARANTEED Infcs- 
dyw Pwp+n To Servian PUSH SIGilO: Buyers. EHJ 
E.Prtffl. PiM-w. ILGOMJ 



H5.WQ MONTHLY inc-urne! Easy Moneymaking- Plan to 
fc*cDp^i t M#. Bpm iUtf. Dmntorcd Bar. CA 

91765. 



MUJOMA4RE l 3 SECRETS of putting rmM- Free 
jppnri A*M fri4-B twl 19th. Stillwater. Ok 74 * 7 x 1 . 



WORT Eupori Opportunity. Start You* Own ProWabte 

rmport £i|»s| Busing Righl, F tom Ypyr Own Hofne Begat 
WiEhpyl kwtffl ing ki Mergft&ndild Send ti 03 Fgr Repod 
Carina SliH;* Cg„ LHfjX PtofiRT 11 |-1g q?nrl ftvn . Onrnnn 
NY nm 



OPTCW Thtgiwtesl iwnpy toMting vfi*is5ryinAm^Ti- 
Z*' Over IQO.DH mflllktoiirs* m Ehp ImT 5*k ytwrs. f nee 
tolbrriUtkte pAf* BPME. Rax 41 n. o^len, tiJ aeat2 



SAVE TIME. MONEY IS.® win s&rd ycur name to Irs-I&d 
6win«fl Opportunity AP5S. Z*&> North Lexington £yHe 
J4d Arden IiMIr, M.nn &£l26 



FTIEF DETAILS on very pfgliEadte. I<rw investment home 
tABKOOSifei A New Lu;il pLhiiKhing, 4 Wideband Cl. Suite B 
1, Lonbud Illinois WidS 



PIANO Tuh^ZeaiiiKJ qutekty*! llute* rrite iritorm.£lten 
Emptefi SdWri, B*a 11314PM, JWWler, FL 3M&9 



AUTO INTERIOR CUSTONUWG AkO UPHOLSTERY *n> 

lodav's high defr-and skills - yoi bully learned M hon*a‘ 
Febuigya pucdn potenflipJ Send FREE Opportunity Kd. 
cteteilk Auto Ufc*tofcstery inaiitute, f 116 5 Grand Ctepl 
SAT®, ftente Ami Ca 92705 



FREE iaxi'duty. Haftesl n^sil-orde^ item y« tole Tmllium 
Eirt . @to* 5659 HMA St.. Lanpiey SC. Canada V3A 

189 



SAVE HONEY! |1 50 :&hdh yuui /'Amt 90 50 uppurtumly 
edvenhsers. Qh>kV P: Busch. SBO Colvin fiM . Buflaft? N&w 
Ygrh 14316 



OPERATE YOUR OWN PROFITABLE BUSINESS AT 
HOME FREE MFORHIATUfL JUG Pirirfishinu. 3a- 113V 
AifcHSs CciUwadO 31612 



REMEMBERS New Ftoditel Is Lifeblood Gt Mailorder 
Business’ Everything Furnished Few OaetershipsAwi/desa 
To Maximize Your Prow* Cuawnleed Oataiis- (1000 JN*S 
intemalioni^. i4?4-PM. Mentor. Ohio 



HAJLDFIOEH OPPORTUNITY: Slart praM.iblc home bi^i- 
ness wiiirOuL -expcNMfice a* eiv^lAl Wnw lor Irtw book, jji-j-;;- 
derail no oti^ar.pn, Mav Uvder Assockitee, Int . Db&. 4B 
Monr-ate. Ni 07bX5 



MONEY T wr wn hn^l CMfl.N KM. atMfi Mificrown 

SuiW 321 P. 5Af. Antninu TX 7S?1fi 



BE yout own boss Own you 1 own business Free details 
RAJ luNypristts.tk™ 1 ®. lakaHiyasu CHy. AZ6W3 No! 
rich cW#£k siJtHirnu 



HOTtlNE Multilevel Maying |ndormst»bft J3fl Ho*i# Re- 



EASY THOUSANDS \ rdmHdrtte OuKirte^^ Qwpnmlppd* 
Free Dtilaila 1 Sand SASQ-Gano^ey is 700 Cri'miLi-ais r4f? 
5-erra vista AZ B5535 



WANT FO« YOUR OWN 603B7 Like Many Olheifi Ydu 

Tdo On Your &«7i SiKcesarW No™ BwsiRaaa. GuAR- 

AMTC-EO. FREE DETAILS On Thn Up^ Ppdflatfa auv^SS- 
m WWie Ifwh Publishing PO Bo? £36 Unnw>. nb 6WS5 



TRAJHING ibr Khdipun'^ig Eqd “.Tent > 

inyenteiY- Escehant doihar rttvn S?karp Si^*ar-s. 41 1 Nnrtb 
Fwsi RJ*d. Mgwton. TK 7?M [Tl3^ 444-$43G 



Idd easy tvsrrHiwyHK n^aoeymaHisig ideas flMtfetel S3.D0. 

Sunshiny Esoii &1 i-B. Oyron. li GIGlO 



FLEA Mdrkel FrbMl Mt?> ±T isY:^^m« Sourccm, firs* Repori 
O-'Oonnrirs, ARM Sewanoii. Lincoln Part. Mew Je^ey 07TO 



$£M irflfii Ito wood Oemits AtorelS. Box Sffl 
Belleville. Gflcaatb. Cansda Kfi-h SA2 



SUCCESSFUL Horn a Based -9 jamessas. 51*d Part Tune 

M-# Produ^s. Depl. RM2. P.0 Sost &3&. Ashtabula. Ohio 

44£04 



PERSONAL COMPUFER OWNERS CAN EARN S' 000 10 
J5ffl®morHhFyfoFlnr|ngjympte service* part I ihte. Frpalrt^ or 
I® beat wjr^.HjTi Writ: AIM G V . Bqm Sen D«dO>. 

CA92106-S3ES 



MAKE imOO A DAY! Fl^w yw li*rt ki i*C*tv« 1 00 

Fetlara a day aach crjrJairtiftg SI.®? in'iHty. Will**nd you 
:hiS plan Mrrfh d atLlidnJ plus Sim rpo -Kjy /niihinjp termulai lur 
Mtyll ODtSASE JDF Miirkclmg POB 350PU Rbrtncxi. 
MS 



MAKE MONEY ri-i.yinj t.l'ted Cars Im-xAriulc- Pn-tM'nse 
OpfMrtoraty s FffireiAo^*y^ Rtsp^n Aidonwaiay. I4fi17 
Cadiw. S. EucteSL Ohio ^122 



START you. own txrsjnr!;^' Wntr now fcjr frw Orlnil;; 
Naney a Ostia. 497 Dr . Peru IN *KT0 



itsefl® annual 'rmome 7 I dt> art eye*y year by mail Lea/n 
bow Five tfetiiE* Mail Orde? Workahap. tsept PM-1. PO 
Dpi 141 5 l NiglHland Part. ||. 6003£ 



BE RRST. bell all-itew wlf-^dp inbnnviri^fc^ n'di^a 1 
UURRY1 DEALERS WANTED HOW! FrM intermLrl.cn 
August PUa^iWltoiTi. BOX 792. Ndvi MicK 4|fl5Q 



SEff^C IN GOYCRNMCm NARCOTtCS RAHJI1 Auwmo- 

Mt4 Yiire^ Bpafi F|L>miUi.'T: Thc^isan^S ethsr 

dams Buy Owl Cheifp Rnsc:'; Fc>. r 0-if PrpliC^ 1 F -ini' : nlnrrra 

liprt. Marrfl Boh 7557-M. Upnrrc I A JlJll 



H5THWUTCH5HIPS Ne^pr^kjcte in muhlm^liun dollar 
nwkete. Hk>m EnJerpnsw Box 4?45. Frmno. CaJsiomia 
93744 



5HINGLE-GAFH? N' Divining R US - Vbfilcle. Jta^m§ 
Advertieing. Write €5® Fiieet™ SF . Fteim Bey FL 321907 



PLANNING 4cw BiainiBS.7 CPA Tt^ Hpw! S$g§- Fpr 
CassMte PSiri 5 1 Handling. GM. P.O B^r 1 140, LoOy Bt^ch, 
WA36B31 



EARN ITS,™ 1 PER TEAR 
FHPAJUtfGi dtamaaed wmdahkeldB, not replacing tfwrn 1 
F ^ FflEE Ifdprmnlusffi fj^ckagt -re 1 1 TOtL FPffiE 1-Sftj^ 
STARS 44 ur y.-rili: Orign, 3375 ParX A^mun JiTkV... 

WMiiagn.NY tlTW 



INCREASE YOUR CHANCES Of VWirvg Any Slate Ldl 
tery Cy 1200% OAly S6 0C- to: Fmrfrttd. lOVl^dcrs! Avc . 
Tiyipibull. CT Q06M 



STARTING YOUR OWN BUSPlESS. Ffl£E Sat^npLten lo 
Opui.irr^'MY M^§A4ioa h'.4fa huw Write CppdrlXBMly. Dtp! 
KSfi & N. M :.hiyir Avtthut. IL BOBOS. 



MONEYMAKING OPPORTUNITIES 



ATTENTION flea miJkeJe^-new paw?4 and hMdwera f<od- 
upcl wi*s «wtirniY S^n<s igr sample and infomielwn 
FteFundabte Helton’s. Bqk 7a Ow MN 5f069 



EARN Thex»flnd§ E Hpmp Mpilinfl Pnggram GbOd^prld. 

Bpk TjFiurvc. FL 333» 



H0RS£ RACING, r>r^iria*Cbelten 3 t Syuvni. Fne Cteteiis 
Bftn 195. Murpl-y. Orrtgci^i 97533 



HIGH Prcdils T -Shirfi Aod C-np$. l(tespAteir¥t. prt)iLs^<>r«al 
Uanster machines, supplies Pres* Maq-c P D. Lux 32BQ9- 
iGGl Tampa FL 3^23 



FANTASTIC earnings me^Ung rrum home'' Otter hub h 
R*jHT;>c!il Ar1rirM.wri F nvr*-;nn-r imperial, Xl74lQ, Fgrl 
Uudertlate, FL 3331B 



HAKE Rubbrr Stpm^ Highly PrgMit4n Fm* LtelailB 
STAMPER. PO Tamp*. FL 3362? 



MONEY Frgm drt-t&nsted brfs! OdlaHs. Rsownte. 6<H H. 

FiSbt^ Ind^rte mm 



S^AV HOME AND MAKE MONEY. OUR BOOK SHOWS 
HOW. FREE DETAILS. CROWN THOM OCX H»7. 
STAMFORD, CT. M4K 



HOW TO ETART AND OPEFULTE YOUR OWN PROfTT- 
A^LE BUSINESS at HOW, FREE OETAIlS. SEND SA&E. 
«**G ENTERPRISES, P.O. BOX M, MESA, AZ HOST 



GET filQHIt Becrtfl law delste—ljr^q* C«h. 

C«dlir FREE nepbrt!’ WfcalthKiiD Bnx 4D.IT. Pnmpn hl: FL 

33063 



A&YijRflS£ r<ee ip SO^Magazirte* $5.W. Ekraddry Got 
1 IN. AlYmte Gggrpla 3&®l 



MAKE MONEY w'd’ng simple ae.n«E^x=ei and ijaiagfapfci. 

Ton %sson writing cgurst &rah#m Oift^, Rt 1 tktX 

145, ThAjdiV UANuJppi 33071 



MOREY FREEDOM SECURITY M/llionAim &j«csik Ki! 
Guaranteed 1 FREE tteteiis! Hueh BASE. R C. Ill Enterprise, 
fll ? Bgir 5i&. Cdpp^fla Co™, TX 7B522 



£15,900 PiONIHLY InLunH: 1 " F-0?y MiirifiJYtnaXinn Nn 
inveslment! McDawet- €MO-A d^k 5B29. Diamond Bar, CA 
91765 



STOCK5 -on 3 ShOeL'h:.i>g . Latte % ....ft* biOka-'. .no 
EreuMig Fre fblo. PATSCXJ. tB77-D1 Cwtlon. AlamfetfjL CA 
94501 



CREATE A Nil Paying Jobs. List S* 00 Hardy. 
PO- Boh 337. W Ainundrr, PA 15376 



DYNAIIK MULU LEVEL OPPOHTUNTY. IJ j id ptGQftS.- 
sviflly \MQ6 r en-S CERTAIN montfifY Incstme mfowjft ina.1 
Details' Halph Mc<ailP.3?S N ifflh Ave. E .(PMLL&Jtolh MN 
6SH» 



TIRED Of Hid having HONEY? Db samEChihg .!!:■::■. 1 1 rl. 
Orde- Iwo ot the beel and eunotulul Lnvr^s-s'.-s you tan 
etertai nonte tor und^550. COMPLETE, SERIOUS, GUAR- 
AKWED' 1 SI Z.95. K. WAbb. BOX 1D7L Palm HiUbdr, FL 34273 



INCOME tei&wvtry 1 Famgue Ph D Sdffniiat Rtva^lg |p- 
cgmg precQWprim Ajiypru? Can Uw Tg Arjnmve WbB#ih f n* 
Faptt: Ltn«tr?teJ. 143-26 A#h Aw Dflpl RWfl. Fluehrgg. NY 
113H 



GET MORE MOWEYI N<-w ttienlilfc fTuHhOd rtr.'tuSlS how to 
get more Aflything’l nh&de HULKOnS? iS.E.C ritesl Snier*3- 
liwe Tap^^rtterkbogH Program Satfeetaclign Guarenteed" 
Tl^.95 W$c«ntp. Rax 5tt'PU3. SvltlV Hrtcw . FI »&72 



FttSi+T PftO&UCT (toBte 25i to produce! Sella Ilka hot 
cakes tor tsd-i rnwimarmatibn. SN^. Sorte t0-27DH. IZ415 
Nprtfi ^Sfh OahTi, Pfiggnii. Ariaunfl- 0SC29. 



WANT TO BE A MILLKHLA1RE? :-rgt infg-R lamberl 
P.O, Box 506 29 Palmi CA 92277 



CASH in gn Bggming |ky®irifteB Fret InJgrmaPon EVP 
24943 Dei Prado, Ste. 439, p«u>a PninS. CA 



1 200,000 GUARANTEED with dAfckihad ads ^ylisfactton 
Gdira-i'et-d Complete pfdgnann SJ 00 JHP M^Atonn, ’06 
Sante Fe. A^va. Okla^ima ?37i7 



LOOK.! UONfYntek^cta^t ChipcarvebeauMul wooden 
items Order Chip Carving Made E bs-y."' £3 Ows 
Cav.-rg-PtoQ 1521 An. n- Gnll-mhurg PJF 



MONEYMAKING OpportuniNgg pitc C L GreNim & 
A^ftcg.. Rm 302 S434 & Ujnngn Cte^gd. IL 60619 



MAKING EXTRA MONEY MADE EASY. FREE Subscrip- 
tion to Gppb-nynAy Mugezute on^rs hundreda «4 pro ¥W 
wayr- Write Oppixtiinliy. Dept L03. 6 N MK^itgan Avenue. 
Chmagn. I L 00602 



MAILOflDEn OPramUNlTIEl 



THOUSANDS mbntWr »b Me-i Ofder. Free Intormaltorr 
Tim Paigi, 13SJ3 P4i#«fnE fi%m Rgmgvifte. MX| 54^3? 



MILLKMAkRE Mmlprric-' Fxj>prt R^v-nlf Mrinrr> M.nk-n|j 
S^ctets Free, Exciting, Hour Cjssihla Mei Puw^n. Ng 
HbllYWdOd. Calitoi«*a 91509 



HAVE you a d teal idea, a IsnEa^llc plan g river y ihteri^tevg 
prgfert^ Why ngt put ihe^ to work i&r you! Clbfrahed .A^er- 
tuss^g am &g nf Is^mendgu^yaluem pf&mpling B-C Risse itlib^n 
ara dWH!. Leant HOW TO MAKE MOREY THROUGH C-LAS* 
SATED AffVEHTBING by ending away igr POPULAR 
MECHANICS RffOFrT BOOK. Fr!^ gl.OC Sea^l- 10 PM 
ClKillWd, 224 W. 57111 51.. New York, NY 10019 



RATOFFS-CHtNCHlUAS-FUn BEARING 
ANIMALS 



GUARANTIED iracOME. I1*I» Chiftohillaa. S*nd *10.00 
I'mlunSabtel to: Chi n^hal lift 0*p1 S. PO. Bbll 74B3. Me Em*. 
AnbLMte A52W 



Of INTEREST TO Alt 



PAY OFF ycur montage urSy. amorli£a1idn SLheduie 
5hp##3 hg* Svto ernowsM fmanoed. immoIxk 01 tKaymoi>is 
hxtei ininsitBi, rate, -date oF I imf peyfFteret S«nd S5 ® . NOER'S 
Lid . 7 SMphfeft Drtn, W. nnntyc-I, RY l2iH6 



FREE PRIVACY CATALOG- Ciiflh ir^gmg npp.-.rtun.l -p; 
Hiding aaecte. Secrei loans New idufinty- Edan. flg* ^410- 
PC. Fountain Valley CA S272S 



FREE PtorwAlonaflAllAimi.COrtrtri Tstkeia, Sl^mbe-, Hte. 
into 1 in»j5ign Baary PubfircalKMS. 477 fl2nd Sineel, Btodfclyn, 
NY 11209 



(CHXfAhWd<KtIteVl 

POPULAR MECHANICS * AUGUST ! 9B 7 131 




OF INTEREST TO ALL 

(CooU rw*d Horn preceding pwl 

STOP GETTING SPEEDING TICKETS G^ar my g p*fp 
te&mm. packed Wfilh lint kn gam sctitti $«rel Si 90 fo: 
SI DP TEKEYS, £11 Candor Avr , B*m Lanurid. CA 05005 



VGLJ NfMKl A Will SAVP 3 ■ 00 $ In Logai VMnh Dorn pur- 
er Genftvjbtd Will Svrvioe! Pirvt- S &00 And SASE LO 
A-TOcK-iuIl-. &-r 706 Belleville, 1 L 62222 



LOSOOilS UHWST-CALOflE CHEESECAKE 6 1 Mb** 
them H home and sew money. Eicau&rue. ctjpynghiea 
recipe* Ea&w esSy-Cg-^! srtgi^dmnfcS. 

purl 1^5' AMARETl'O G+IEESECAKE <9 juries, $2.00. NT 
CHEESECAKE, 41 ^IGntrS. $1.50. Sp&C=4il Cfler— Bolll Id* 
$3.00. Guaranis*®. 5e*HS j>ayrt«nL 5A5E. bc Py^*Gat?offe& 
Cookbook*. i36 S-Klh StreoT N£ Washington, DC 2CO02 



l««aiiawiiFArtiuirtg high tech rmHhod g-rowa any- 
SUsng indoom, Free brochure Indoor Sun Systems, 61 
AINiOQd Ave . Cepr PM. Central l&np. NY 1>7H. 5t6-2H^ 
2MO. 



HACK Sail - E a teem E«nefigoncy Kd 5? 95 Taiarery P.D 
Bok 4174. Ban Chereanle Cal. 92672 



WORLDS LARGEST OCCULT, MYSTIC AHTS. TOOOcuri- 
04. gitii atraeinabng IWeatBlogfr. 51 GG. By fc*ma4,$2.G0. 
Wof!d*»d& Curie House. fto* itd^s-D Minneapolis. MN 
&S417 



AUTOMOBILE INSURANCE SAVING! Don 1 Buy, Deni 
Romrw Until Yfrj homt town My Bookie* W 1 (Wtt bQi 5*ve $ ISO. 
1 200. $300 -a* lo &1Q0Q *h*i'. buying Auto tnsurenra. 
GuBr-antentf Sets* £5 Q0 to jMC tdeaulhnp. 1 <671 N.W 7in 
Awn ue, Miami. Fl 93167 



50% DISCOUNT -3,000 gfl-rterflJ rtiwrt:?"4ridisj.- items one- 
lirrta $lD.oa membership tee brings gi-ant caioJogue. into*- 
malion, end disetN^il (Wrviie^ea R$J Distributor P.D. Bos? 
Ill, Bnelol. CTO0Q1 OmDI&i 



FREE -HOMEY From Govercwnwti Crania Neve* Hope? 
Fiee De balls- - Rue* SASE iwraa. Stra . Dunidm, FL 3469 j 



SECRET Drinh Boo* IDT Aulhertic Heapes! Serreo in 
Lrtlie Awl's Saloon 2ft years Oetfc o t M 0 $to *ud 
l&gCkjtf Eik*fr . Beh^to, HI Si OH 



WOMEN 5 INTERESTS 



CANNING Lids ' &3«5' (Fltfs) SMB S33: «mlS-s«<i J1I.0C 

fit-dozen: regular |-¥70r*r 36 tkiz&Fi widtfnbulh SjrtftJI 

lid* c4"§3j 10 dcME-n $6 RiAg sets \. J 2% !wq ■*w4f J i, $5.25 
GetqFadioci gus jnUtc'j Ga'-ilujim- 1 r. KiKha# Sox 412PM. 
Fte-Alingien, CT 06CKM. 



GOVE RWMEftTT IU RM-US 



omtmmirt suaphj®, pk?^ & py^ha^ 

Trygki IgglS. Fgmilurg, ElGdrgnigs m ygyr itiaa. Irdgrmfl- 
Eign ?* hwn. 3KS1 



fvmaiwnwsisi3ME« - awi». bhes 

Airpl;u H!H MiHiens Surplus Barg*iili . . . etiny 1% 

^^ine' cestr Na*ion^i« Sak-a Dirac^pry’ — S50C. 
Dviisoul. Sex 1BUJ7-AV wmbington. DC 20O3^ 



INCREDIBLE *HFDRMADOI+!JJMP5 ' C&TJ ' 4^4 iSeiHd 
in Dfjg Fla<3g For Under Ssogyo^ Can For Facia Tddffir! 
<6i$F3ftl-67Cn £j;t 20U 



"GOVERNMENT SUWlUSt 1 jE£PS $M.5CP 5.000u«0 
C&mpM^ Inrlgrmehon Yggr Are^ IflP OFFC^M, 
OMCTDRY $.$001 ^uaranbw^l SURPLUS. 4PS1I- Bd« 
HH>::-i-H WASHINGTON, D.C. 2006* 



LOANS BY MAIL 



CASH GRAMTS FOR SMALL BUSINESS. Te UflH -Jr 
expand your busslnssa F?w Delaile. ^elph McGlIL 322 N. 
EDtH Aw E . Dulutn. MN Me05 



BUSINESS FlNArHCW+G. F.ee d 4 Hil 4 . H S 4 Tntlt. 2-110 
e^urvrv^icin Slrael. Hsusion 



31 «jODOLjiw C^dl* WlIhrOuL i.iveli-^i.did Prirtte 
isr’-k Account ! OlhBJ Fmaftciai fespifTals 1 Free Vai?able 
Fliporl' HAAC-PMfl. 1±m, Toffinw CA 



LOANS by mail! Msi*nl ?epiy ! Rueh at-Hre^ed 
enrn'eiape WajN^sd. Ikw S^OM. RK^erdson. T?< TSflAO 



YtSA? Maiiefoardi^ Sample Etfecltw GuaFisnleed Pra- 
fffam 1^M0HHWBW|C*liP«irniAi 1-HH4344& 



fflEt HOMiYI JMOJMftOCO G«m»r Grenn Mr^r 
repay. &tfiil» $1 CO- J«kl* & 3 * qaO&-Pfc^? s™ng4e. FL 
31542 



BORROW $40^Dj>"p^mighE Arty purpose irtdfli 
mtcHyl Fee* Ftessdil Sus^ea RMeareh, Eok 1973S-AV, 
IndiB-rapolii IN 46219. 



P J? POPULAR MECHANICS ■ AUGUST 1 98 7 



VISA. MAStERCAROI OuicK Fdi , 3 pnBi i BLrsinesa- Laana! 
RbIusoiS Wide 1 *fab*ornl Fmancfl. Box 3i72fiPN. 

Richmond. WA 23J36 



IHWY , PTgblema' ? Fr« #e^k chmri^s LgMi» Cash. 
GtovnirrtniAnt Cjr;L>' Is Ol'-cr bAr'^PiC-j., evAilAbl^ie irtdr»jh^la- 
Wrilfr: A^pel^eL, 3d>: SS-AX BrPOAlyn. Nisw VOrh. 11235 



BORROW 5500 - $40jQD0on S.^fiatifTe 1 97%. Elig.^e^ Any 
Purpose! Free Awlicaho^. UnilKk flox 1769M, SJdwney. CA 
SCE42. 



ME6C- MONIYT Cssb. Loans. Government Greris. 
eiigiWe-nc unveanaaiicn Crwfrltvo. Bo^ *OOPnM 
i^Hieeport yficwi V<j#A HiWT 



' LOAMS By Mil Need Cash^ Go^mirtienl; Gram^ - Mo 
ln¥D«igBlrcma - L&ane A^ailablo tq Everyone . Credil Bank- 
Boa 4039 MCP. Pam&sfe Sta . Forest Hits. N.Y 11375 



BIGNATUFfi I.mhe CotrlidiMhai Trp^ciigns Handled 

ErtEirMy ByUaiiSvfid 13 00LSASC S*M PviWKiiigna 23010 
Lnk4^nr,ffu Dr sie, G-326. Lrtgunn Hills CA 92653 



WANT VISA E ? MASTERCARD Pi T T ired or bftng d«Wd 1 
Get oraliOTiftBfY teieplvoni Approval in seconds 1 Poor credit 
novr accepted 1 Ca 3 i BankCard Sar^ces nrow' Toil Free- 2 * 
Hoors. 7*. 



BORROW Cwh FaLFtl 2*H W r fiwpgn W : Wtrlg- NRQPA 
Hl-v 2440 Mr^iirtd. M! 41164 1 



FREE MONtt-Ser^S $2 .CO &AS£ PO BCm 2522. 

Poff.pano Baaih. FL 33072 



eORflOW BOW+O.Mor ' Quernighi • On SignaKire. kenp 
mctelBrkflflly® Aclign. 6o^54 W. Diamond feir.C A 91 765 



HOMEY PROBLEMS? G.i.srH.>i!i^d ^.nV F-vt applicar 
iign. i-rraliirl j«p|y. WhlQ. C A J Mrtrkr^ing Ctopl P 432 
WaA-Krn^trtrt Sired', WtiyrfieuEh, MA QSlfift 



BORROW J 1W5.WW. overnight Action. Rush Blsknped 
Enw*cpe- Fmflncirg. P 0 Sgi 3K$. Abiltn*. IK ?H(H- 



UNUMFTED CAPITAL Available Icr Arty buiirt*4S pur pass 
SASE. DeoBrey. R.O. Bo< &304. Hayward. CA 94544 



GET visan Me&larceftiA cr«|ri ca^ls! Reg ardiess -on p#sl 
f ppengntG*' Cpii IglNErev, HgUT E^00'2i7^!W 7J. 

E*i 10 



DIVORCE 



WINNING inlormabcp DO MEN'S RIGHTS 
ASSOCIATION, t? 0&4 (LygnsJ. Fonfst U\m. MN 5SC25 



FATHERS CAN WIN Fr** hlorrt^l^n TUfl Fithwi 
Forum. 6D0 W Sa^wla Ana Blvd. Suita Sania Ana. CA 
9SJ01 £?14]&4M5K 



PEnSONAL 



B04VIOW S5.Q0O No Credil Or Emplcyrnent Needed 2 a 
hr?. Cflinro? j m-m*. 



LEGAL WILL FORMS (Ail aig^) A*1 iin speeas Instrue- 
Eign? 2 Sell- Send S 10 - LogalpN^ 640 Bgft While Slrwt 
Jbhnafc^rt, PA 15904 



REMAJUISKj service 



BECURlTY Minded. tsIabllsMeo IS66 fu« &arviot and 
Mom. Harbor. Sox 2MM Harboraprmgs. Mi 49740 



TRUSTWORTHY Irtrwardirtg. E^fenp&d 'kiimiI?. $1.0Q. 
Diampnd-R. Oo. 129A. Caddo, r-e*ai r6029 



FREE Reirta-.fc;S 1 11. A^ur!^ Nti-dud PS. B&x 29556. Sort 
Anion ■». Te^as 71A229 



UNLISTED ADDRESS Diicrant and bapilideMiai. Rnmail 
OO Sirtgt* Mail Forwarding Sarwee 6D-50 S. Main. 
Hodilon. Te«K 77025 



CONFIDENTIAL Mfrl He^eivirtg Prtfwtirdirtg. Mill Drop 
Box 60BD39PM. Orlanxto-. Fl 2-2SGC' 



YOUR PERSONAL OVERSEAS ADDRESS, LAinhaltafi 
Suite EG2. 35 Soi Langsuan Bangkok 1 D50D ThaJMrtd 



FREE Details’ PtiZ\i\ Shoppe .369 EaUL 900 $vJih, Sail 
Lake City. ur B4111 



CONFIDENTIAL Unlisted Remasl A^S rees SXSE OeLsils 
M M . R$>± 1 1^4. Fnmer ?in,i 9eai^» F r cr^a ^03+ 



FLORIDA OotAild $2.DQ Hudson 

&ok n <04. jatfBonviiie. Ptenda 32239 



SECRET MAILBOX details Private PcrsLmiv Box 
577104 3 San S«&gp. CA K13B 



SECURTTY, ConEldenriieih OeLsils. CortSuftHfr 
WanshOtfSP. 0353 P«dig StCCklgn. CA ■0^207 



C-HiCAGO, Stamped Hentai-iin^s, $1G0 Slngte. 
Coniidenlial. Bose J7&56. Oncapo. Plinois -S0627 



MISCELLANEOUS 



5WE DISH SUDS' A supreme shiM !h£ BO ap al low Cost 
great aheve. and ro gooey tvqss. For recipe, send $2.06. 
Swrediah Suds, PO. Bo^ 4^53. wary WA SB0B3 



WANTED MISCELLANEOUS 



BUYING Tungsten Carbide. Tinkprten Motybdervure, Sii- 
rtir s^ktei Sdver COrtLadft. GoW. Platinum. 600-321-6914 
Ohio 21fr53l-&333 MilMl 



GCMJ0- S+k'flf Plphnum Merrury. TanlBUnrri Sarraptei. 
Fvn>.:.;iiiid Frei? Ora A^gymg Rumen. CMI Wfocsfljcwlis- 
TerrtunAl Toll Frm 1-9D<F9aM010. 



BCRAR SILVER CONTACTS, fORKUrt CONTACTS, BpI- 
war SdASar 3ler|irtfl Go*d dialed Robert LemzaK 652 
Myrtle si Elizabeth. Nj 07J05 



WANTED LiS Navy Marie VDtvirig h^ilmALWtrlg: Mir Dyw;; 
P.D Bi.jt 60069. iPh:»iiiit. Atukpjj S5H2 



FOR SALE MISCELLANEOUS 



STEP Gy Sltf Se!i!iriq Artythirtp. Tw^r Cffeehfrff $29 95 &H 
$2.50. SE„ Bba 73, Fl^rtCfi, VT 05744 



PERFECT KNOWLEDGE 



SURVIVE under Umwrsai Law mto Mifennium as Godat- 
by CRiATWS cM^gmai: HEASURE& em&rer^r^ TOT M. 
K.i!nwii:dgv Inf unlbrnitr^cJ ?riK: ENERGY; nnfiact ^ graerdy ; 
Prieiicn-lree.workTraiei VEH1CULE5; in^6rtHIAN44A.Cu^- 
oala expenmertEnl re^amh' No inaii. Tesi in pemon. AT A 
B«v >500 Naim 7e*0&, WeBla^O 1^^76596 



HEARING AIDS 



HiJGC SAVINGS Eiimmartfl dealer Markuifi'E Free Trial. 
Qallnfii?? V/h-^e^ale T^rnis Arranged Call Tgll Fn*? ' -KK5 
323-1212 QrWhlr Llgyri^PWSC?. ft^kSgrd. IL 41110 



TREE HEARING AID CATALOG- Savb i? by mju?i Write: 
Money5av£ra". 953GPM-9 Ldy^dOrt. SepulvedA Californio, 
9»343. 



SCIENCE Jr CHEMI^TTIY 



AHATOHCAL CHARTS, MODELS SKELETONS, $1 PQ 
Catalog. CHAFTTS, 7124 Norm Clark. Chitago. IL 60S26 



FREE SQENTTFaC SMpPUES AMD CHEMICAL CATA r 

LOGS. FU M. LesoralO;^ Inb- pvef^t il* 
conEBjnm^aoieniilu: Idboralory eg ji srtwnt, sut^iei.chemi- 
cela and a oomplele hne or specialty laboralorv gl^Erwara. 
Wnie today tor your FREE csIoIoqs H.J M. Laboratories W 
Ek.M m M-on 



HERCULES- rha world's Stron$e«i Magnet FREE Asson- 
ishmg Dolans. ASLAB. P.O. Boi* 76400. Si. Patereikme. FL 
JJTSi 



FORMULAS, PLANS, FTC. 

i^ia*iPMB PJWgi* rv « injB.ijL»ii ! Vl U l H i i II AUl i 11 P 1 

ENGINEERING Cgnvumgn fm^rgra $500 PdCky Harn* 
315 Spring, Hay nil <\ Kanui $7D&D 



SEST MONEYW-A-KING "Oirnulai FieehlH Pnac^rCh-Pe 
Bok 291332. DM. FL 3332S1 



UOKEYMAKihG CHEMICAL RFfOOUCT PORMULASI 
CATALOG LISTING THOUSANDS ONLY S5.0G (REFUND- 
ABLE 1 ): 0Wft3. BOk IB! B cxikl -.'Id. W1 533C3-0193 



BEAL sun la&e> -Qui : send $15.CiQ lor pkans id Nil. 291 1 
lfthSt Apt 210. San Franersco. CA94100 



TELEPHONE £ SERVICE 



TELEPHONES Saies-Senm* -lAme^oan Matia) Writ® 
Tplwnofies. Eton GM. Simeon. PA 1B40? 



SPECIAL SERVICES 



INFORMAnQN Orl artylhirtg ^Eirgu^gn Rnwii/^h 
SpaciaiiBts. 60-15 Wm tfSfoe Woodsioe. Ntw ^urh 11377. 



WCHODOT idenhltcaiion custom made tor you. Patent 
anything. Almo&l inyisiblo. WNlelor into. 1-DoLMc., PO. Bu 
6736. Lake Charles. L4 706O& 



HERBS 



HERBS - Yohimbine, Pau p Ar^gv end O^hcr* C4Latog 
$100 (relurtdabte). Jude Herbs, Sda 563PM, Munt r-g-lcin 
Stalion, wow York 11745 




^24 West 57 th Street, Ntw Yorfc, H.Y- 10010 Order 
JPQjoCnCUIvCS G J »* ified Aduartiemg Dept, [ 212 ) 202-4025 Form 

DEADLINE FOR ADEi Copy and musJ bohbyttw5^daydthe2F^ prEcetfig menf* ter ene i&sue ^ 

wl*i;h the ad <3 to appear. St*? Head ol Gassil ed Sscton. 

HOW TO COUNT WORDS: Name and adfrgos nusl fee neUtod in epuili^ the mLinfee^ of Yrts® h ypt# ad. nHa? 

or ruifeer isad wils as I word: J4 Smth. W«H &7|h Srwt, fJ^v ^ !Wt9: 9 WRDS. 

Zj) codes Bfe ™a canted, Phone#: 2 Wbrds.Synt^ used M^^mchasgad tar. Cay «wSrate count as 1 word each. 

New &U»WiCk r Ndw Jersey: 2 war*. Ah taflvifitfcns. Such as G.D.D., F.O.B., H.P.M., IJ.&A, P.O.. 5x7. 

Ifirrni are oounflad as 1 word. (P.0- Bck 392 CEtrtsd as 3 words) flk&stor's Nemsten^ tjhahfidged Dictionary 
wl fee used as our authority tor spe^ng, ssrpoynd words, rtyphenanors, «£kbrtorMjon&, me. Ptease checks 
payabto le- POPULAR MECHANICS. 



Recittinoie of £ ^es enclosed to raw _ _ ^nserlioncst n lha karate}. - .OefiSffea&ian 



Only $ 70 JOQ for 10 word minimum 

S7-W each additional won! 

BOLD FACE CAPS add 
SI per word 

JFkft Wnd: m Cl W§q Far Bald Fatal 




No Clurge tor CAPS 


t“ 2 ~ 


1 3 
[ 


— 


! & 
I 


— n 

i. 


— |T — 

1 


1 


]6 

1 


[ 10470-00 
| 


| 114T7J0 


[ T24ft4,DO 

f 


| t 3401.-Ki 


^^14-iOB.OO 

1 


IMltiAO 


T 1B4111.D0 


T 1T-611B4JD 
1 


"(“iBhiEiasoo 


[ 10-113100 

1 


| 204t m.iXf 
1 


| 214147.00 

Pv-|i - V- *ffig¥** 


23-1154 jM 


| £34161 -W 

I 


| 2441WH 
1 


| JS4moo 


j 3frtS«3-«5 

1 


| 274169.00 
1 


j 26-1196.00 
1 


29^1200 .00 ’ 


[ JB-Kzea.oo 


1 314317.00 
1 




S 33-423 L0Q 
1 


[ 344230 00 

L. 


1 

1 


3HBUH 


| 37’S25S QCl 

.4 ..... 


1 


| 354272:00 

l 


4frSaM.M 

1 


| 414207.00 


| 42-1294.00 


43- 1301. DO 


| 

1 


45rl3f5.D0 

1 


T 464022.00 


1 47-I329.W 
i 


\ 464336 OT 
1 




W-S3WJ.W1 


| Sl-£35i » 


s SU3H .H) 


| 53-4371.00 


' 1 


1 £543as,o0 


| 5C-SKJH 



YOUR NAME 




... PHONE: 




FIRM (NAME IN ADI 


(PLEASE PRINT) 






YOUR ADDRESS 


CITY _ ..... 


STATE 




ZIP . 


DATE: 


YOUR SIGNATURE 







(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



HEALTH, VITAMINS 



H0W I BEAT HEART ATTACK 
FREE powerful Barrels UnclogoeHSJ arteries Frh*i or 
healing— Heart attack weeised irtef^is, ehesi & arm panv 
gthqr. YiYflfi: Hrjirl-irs. Austin, TX ?f?64 



PSORIASIS SuPleren. DiK^agKf? Write for Free lihpor- 
Unt Infernal ion the! *s helping ittousendt Pixkwi. P.O So* 
afltllPtf. DaJUs. T> 7 & 23 S 



WORK CLOTHfNG 



OShkOSW tiGcnh Work CAsih^ Iflailnaadiara* Free 
Cftfaing* Oeptf. Oept fiS &unrvam. iL to95i 



WEARING APPAREL 



FlWflODEflED cap* in* name toam htA all Red. navy 

Wflnlp. g#vfn. script gr bkw# »fH*n 19 4$ MPto ooksr and 

Ihdllti Munuyrd-n ghiEiraKltrihy PQ. Bpx 952 1 Cdral 
SiSfrf^. PL 33063 



DRINKING WATER PURIFIERS 



SOLAR SFlWtCi- Ljc-linq New Product Provides Lifelinw 
$Vp?*t ot Cryplal dear, Drilled Wj.1^. uung gn%- Ifc# sun i 
FREE BROCHURE! $dltet &4Q1 N W. Ijtfi S'rrM:l 
Oiirttwiile. fl 32606 



GREENHOUSES 



GREENHOUSES - ffedWmrMMrg i ess MU* Free Bra- 
ciivre, -&gii»c Argh Gi-eenhodiffi. P.O Bos lb64-PM. 
Mnh». At 3W». Toll Fn» 1 4QQ^55*0G®4 lorn am 



FLOWERS, PLANTS * NURSERY 
SUPPUES 



WATEiR Ufilv ^ AS OFTEN BrMMhrOuph PrOdu a m 

■'«em»piArt! First M K-l Hsb alao YEARS SUPPLY 
Ntwea-I Fonnulid C^id^ritlH i^-rly Pj::kagt^ GIFT. 
Bargain i tsa.g^ ppd, SJA AnmalH. Dept PM. t04^B 
Swviie Aw , Suntond. CA 9i0*6 



RECIPES. COOKING, ETC- 



W56PE9 FROM ALASKAf SASE- Uriam. Bok 
3 »i 9 , junwu, Am** mm 



SECRET RECIPES 'ar fiimDUM tor.du-” Big M ; vz ^iuCi; 

OreesL TvwnAies. ^any nKH-e 1 Hush 52 30 hkI BASE to 
Krystan D^ir. p.O. Bor. SSfiSS. Parma. OH WiJS 



A UTHCNTK FRENCH VWAA3RETTE SALAM DflESSlMG 

Ifgipe Detegf’lyeys l^mily^nd Iriur^* S«n4Sa.0&Sg CMz 
FrAr^iiK!, P.Q. Bdx 2^7, r.hnhjn Now Y«rk 1?43 r 



5ATUHDAT CHKKF.K! Wh&li in 4 UAn CWiC*™! 
LliASEnfidKltl J.Jay Rftiipfcl P.Q. Bfin3l3a.DMitwry.CT 
060 U 



LOVE PASTA? HERTS SHESi DEUGrHT FOR S3.96. "W 
CHICKXtS PASTA RECIPES, 1 P.0, SOX W> 
WOOLETCWN, PA 1TOJ7 



SCfliPTUHf reke. Piwa nim rugr^. S3 00 "Good 
COt?king „ Bqx 243, Qhaum^nJ, Nrw Ygrli 136^ 



CHEF Ortft's Cook B(re4 Wuh Fr-ondg S&.9S H.MTPAH. 
Lawler. 76 Wesley Am., All art it HtflManda. NJ. 07716 

SUPERB Ghll. Fin: P *1 SAi» d ¥?.0D. BdR 3S43, RrvOfsde. 

0*^53501? 



FOOLPROOF Fmd Fnifi flmipt-- SA^E |2 tri fa: PaC pcs. 
2216 Hewlhwrw Si.. SinsssLe, FL 3357 ^ 

FANTASTIC FLOUR TORTILLAS- £**y lu Ifedow 
$ 3 . 00 . Slfljlile Pi“Ma«&, P. O Bus 17403 , Ei Pi^, T*cAi 
7S917-D4S3 



TREAT yg^jraifll Eg Sundmaviwi OaoUpry Do^sep. dfft- 
IrfwtJ true I’ecipt-b- 12 00 Sufic SikULcd.il Bi>k 1411$, 
HarifBibirfg. Femna 1 7105-141 SM 

101 iAMflURGER RECJKS $&.a& HaiFiburpef. Bgu 
2S&77, L™rL-,;n. Sc^Kiila ifi?30 



EAST vo^hwalennq lesagna. £2.02. Kasey s KilcFen. 
3109PM9 LnflKm. DuEiuquA. U 5?$0l 



NEW 9 X 11 OtftiftatCdOlt JO EA 5 y F&rcipo* Send 

$4 50 . - 0 . a. R Emeqw™, P.o. Be* 496 . Slundon, CA ®461 



AUSTRALIAN COOKING. 2S unique ruCipus $4 Au::cnn 
P.O. &cj{ 1160. Blame, WA ®2Sf 



twenty AirmE-rmc Mexican rei^ae. free Gdi' 
W.Ofl. Tlh. 3 a Woedatow Sd . Auatw TK 7 e 703 



» FAVORITE IRISH RECIPES Is. Chingcfei Mdrhet^ 
P.0. Bo# SO#. Mid^apore. Calgary. Canals Ttt. iJ2 



CHOICE DELHHT 5 FROM GRANDMA GAHGI. f aDVCwS 
ciNKdlalie iMkBF, cookies. de*Hrtc Send £ 3 .flC P .0 Bo* 
927. £1 Opjon, CA «0»9» 



PERCH SKaieLd^ Meat Baby Food. Don' I Scam Secret 
13 0 & Rff^undahse. PO. EMk Uffi, He*l. Tekes 7 E 64 g 



WINEMAKING. BEERMAKtNG, ETC, 



WmEtl A KING — &E ERM AKJ Hfl — GASOkKH. . Free 
Cartfttoo YHSt Iqoipmenj Corrtwentat. Bo* ibb'Pm. 
CPSKlbvrry, FL 32707 



MAKE QUALITY SEER, mm. Free caialug Root & Vine 
Bon 3 SS 1 PM. Weslpixl MA ttr». 



WttCMAKERB— BEEfUtAKERS: FREE ILLUSTRATED 
CATALOa OF SUPPLIES S EM FLEX. BOK 114TM, 
MINNEAPOLIS. MINNESOTA IriMII 



WMEHAKER3 — BEEUlAKEHS - Fnw - Fast 

Serv^se * Large Sototfion. *nua. Bo* 7B50-L 
I 'iJepcride.net! 1 VibSDDii 64013 



WINE BEER HU.KIHG C-Unlrr. $%1 Rnlarpr -wn U>4S 
South i9io Springfield, IVinoit 62703 



SECRET DtSTIUUNO VEIHODN &mpl*l OuMant^i U 
SySlM B da 194A, Elgin, OnUiric KQO "TO 



FREE CATALOG!! Your CompHefe Guide To Hdhip Brnw- 
irtfl — Wimfl And R«ipn. M^rwlioii* 

Home Bravr inumaLKAil, Ba* 4547 PF^B Fort Lauderdale 
f L 33330 



FREE Bee franker t, Vi^nnrr.ikor s RAVINGS Cabaigg 1 
WinoTiakai 1 e varket. Bok 2S WA lowe 5C6T4 



&£^KAKIH& - WINE MAKING C®^ L&rtMfl FITSWl 
BEER GEAR, Du:- 250S3N, Landing, Michigan 4HWS 
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TIME MACHINE 




Focui on scJcnte, 




Trimjfo<rn>t?r outside L_A. 




A supersonic chopper 




A Gathering 
Of Greats 

liemonstralmg a laliml Inr 
producing Special ISSUCS, PM 
CNilltfd Ilk* World's lidding sn- 
L'Jilisl:-. to determine The 
Seven Wonder's of the Moth 
t-m World- This ambitious 
undertaking resulted in ti du- 
ly focused treatments • h s the 
telephone. the wireless* the 
X ray, tin 1 iiirpl;j[ie h radium* 
antiseptics. antitoxins and 
spec 1 nsin a n-ilys is. Am irdinjt 
In PM's founder EG. II. Wind- 
sor* the original Seven Won 
der- pinposed by the 
lirccks* were badly in need 
of revising. 



Operating Under Pressure 

side the other. The patient c & 



It was thought tlsat air pres- 
sure differ entials led to rul- 
ktpser) lulsgs during ehrst op- 
e rations. Two pressure 

i hamper* were busk — one in- 



head would remain under 
positive! pressure inside while 
surgeons opened the chest in 
the outer chamber. 



SO YEARS AGO; August 1937 



Powering America 

A nugliry trane former the 
size ol two upended boxcars 
adorned Fftfl cover. The gh 
ant device was used to help 
produce m.PiHi volts of 
electricity Inr Los Angeles 
Aft t J r leave ling mr ire l hi i ri 2 7' i 
miles from the 1 5-gene rator 
hydroelectric project at Boul- 
der Dam. the voltage was 
stepped down fmiu 27IMHHI 
volts at seven identical trans* 
lormers niiiside LA. 

Our story saluted the dnm 
hs a public works sptyiavk-, 
creating tile ] til- mile -loug 
Lake Meatl and producing 
] t 2SU P lHHUinn kilos a year. 



RV Forerunner 

The teardrop-shaped 3- 

whee 1 1 "( \ ruo t ol i ' i Hi tl va ■] lid i. ■ 
had ;m icehnv a studio rmu h 
for two. and a table. 

What's more, it amid dim 
hie as an H-passcnger "gara- 
geabJe" automobile when not 
m tamping itindc 

A reai engine kepi noise 
and odor away from the pas- 



25 YEARS AGO: August 19*2 




Early X- Wing 

The concept calls tor super 
sonic flight by m aircraft ihnl 
cun lake off and Land vertical 
ly , Sounds like the X-Wing 
prototype l tint NASA is flight 
telling now. Similar in 1 1 1 ■ - 
eutittiffiporary XAVmg, the 

I 'M muT subject would lock 
its dehu shH fieri rotor m mid- 
tlsglu , transforming ii inti* n 
supersonic lifting surface. 

I lie aim iilt also featured 
movable rotor tips ibftt cuukj 
adjust the angle of attack in 
hetkiipLer iiinrle, or conform 
to the wing's shape when the 
vehicle transitioned to Ibtffd- 
wing opera l it m. 



Spact; Station 
Dream 

The nnt inn f if living and work- 
ing in space was tiegmiimg to 
Ii nd moment luh k HJ- 1 wir ig 
successful ILK, satellite 
launches and i hr continuing 
evolution "l I'roject Mercu 
ry. < hue concept involved fer- 
rying men and material lo It iw 
Earth orbit with a winged 
space plane, which would 
duck .it the station's center 

command rani nuclear power- 
plant rin id i lie. 

Living aLviiinuHHlaiHuiN for 
Uie crew aud vomiiiuuiru turns 
bays would be positioned 
shJi- spheres at the ends of 



Monger compartment and a 
steel unibody was touted as 
being- crash resistant and 
m v rt idyuanncaliy e Hie iei u - 

Instrument Landing 
System 

t'sing msl runu-ris- lo guide 
airplanes was in its infancy, 
but already avionics pioneers 
-MTe e\^rinmnling with ITS 
ff instrument Landing Sys- 
tem i. Jusi like the system 
used daily tiimughout the 
wnrid, nnhi gird receivers 
guided die pilois to the nir- 
I .-I irt n 11 i way s ; i h a ig e Irctrc mu 
pathways created by ground 
signals. 



It mg art 1 1 S. Snen t il it research I 
was die .c 'ill, but the possibil 
itv '^t using ihe space station 
asi an orbiting rmliUry cn*n- 
mand post was not dis- 
missed, pm 




nSSX 1 1 ct!-4T*| w jpiibtiJxil imiCH^ii 1 Iij Th. FIi'mtvH ipiiartiii, Si W,vt ™ Sin^c N.» V*k, .SV l^l|tt M S A. Stiiw^Vtin |¥imr HraCPilSUil.- mtlp+*-**w* 
tl;tifflirNb fi# 1'tt'ii yL'riiv r .uuuliiiwl all ■ «kltHL^>/nr ■>.«. v ,uJ \mr\A Si-» V'O-. N\. ujuI aUllmmiJ ninduin .fllir .Vullmnbil ^n^nukkw 

iiilnlliwiM WllnvLi jflYlkv C-hlt»' , l^ C*li Wii^lUM-. Ctrl lU^. l ir?'T»'l v R'ciKilhMitlirT wi lit- h?-! (.KTip.- A jyi'-iki- [)>". SE4j.ii’- Ii Jin - U 1 IlftK ■ llt-'T In 1%- H.'jffvr i '.n a t^llnn A.II nj.+(ir 

Ti-H-nivl. I'nr^Mlui M S.A I'k-^* -4iui .b&ln- %hxiii!r' E^ulcf M^Lum |lm. Hkul-i. Em-- Minra^, (A T(iH _ pi 





NISSAN HARDBODY 



BIGGEST. WIDEST. 
STRONGEST. 



A ND FIRST! Here's the lirsl truck 
ever to win the prestigious industrial 
Design Excellence Award (IDEA) It's 
loaded with power Loaded with per- 
formance. And all al our lowest 
slcker-prlce. 

BIGGEST CAHGO SPACE. Pack it up! With 
the most cargo volume of all leading compacl 
trucks, it'll lake all you can dish out Double-wall 
Ded construction means twin layers of sleet insu- 
late ihe sleek outside from whatever you throw 
inside. And there's more between -wheel- well 
space than any other pic kupm its class A full 3-1 
feet tor those wide loads 

WIDEST CAB. Size it up. Sit three across with 
the most htp room 01 all leading standard com- 
pact trucks Nissan's roomiest cab ever was 




designed around you The enormous windshield 
and side glass give you a p n R T n 

commanding view And r u n u 
there's more leg. shoulder, 
and head room than you ever 
thought possible. 



STRONGEST ENGINE. Turn it on, it's made 
to perform. A 2.4-liter. fuel-injected engine sees 
to that Twin -spade plugs and a hemi-head help 
crank out the most horsepower and torque of all 
the leading standard compact trucks The 5- 
speed is standard 

Independent Iront suspension, steel-belted 
radiais. and rear leaf springs combine lo provide 
3 smooth, easy ride without sacrificing payload 
The rear brake's proportioning valve automati- 
cally adjusts to payload for improved braking 
under loan. The Hardbody 4X2 Works tough 
Plays rough. See your Nissan Dealer today. 

UGHNESS AND VALUE 

THE NAME IS NISSAN 








'-toiALiflhh 



UIrMLigI'!* 



SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



Kings 5 mg "lar:' □ 5 si»rj mcntint lOfl'i fi m^'-lar. 






